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(54) DEVELOPING DEVICE AND IMAGE FORMING DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a developing 
device and an image forming device by which the 
deterioration of a conductive resin covering layer on a 
developer carrier surface due to repeated copying and 
endurance is hardly caused, and which have excellent 
durability even under a different environmental condition 
and also by which an image high in density and quality 
without causing any image defect is stably obtained even 
in the case of using spherical toner small in grain size 
and having low-temperature fixability. 
SOLUTION: Negative electrostatic chargeable developer 
having toner 4 whose ratio of a grain having the diameter 
of equivalent circle of >0.60 u.m to <1.0 j^m is <5.0% in 
number-size distribution based on the diameter of 
equipvalent circle measured by a flow-type grain image 
analyzing device and having inorganic fine powder is 
used, and also a developer carrier 8 having a conductive 
resin covering layer 7 containing at least a binder resin 
for a covering layer, a conductive fine powder dispersed 
in the binding resin for the covering layer and a nitrogen-containing heterocyclic compound is 
used. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] In the developer which has the developer support for forming in a front face the layer 
of the developer held in the developer container which has held the developer, and this 
developer container, and supporting it, and conveying a developer to a development field The 
above-mentioned developer has the negative triboelectric charging toner which has a toner 
particle and non-subtlety fine particles at least. And this toner particle contains the binding resin 
for toners, and a coloring agent at least, and it sets further to the particle size distribution by 
the projected area diameter measured by the flow type particle image analysis apparatus of a 
toner particle. The rate that the particle of the 0.60-micrometer or more range of less than 1.00 
micrometers occupies [ a projected area diameter ] Are less than 5.0% of the whole on number 
criteria, and the above-mentioned developer support has the conductive resin enveloping layer 
prepared on the base and this base at least. And the developer characterized by this conductive 
resin enveloping layer having at least the conductive particle and nitrogen-containing 
heterocyclic compound which were distributed in the binding resin for enveloping layers, and this 
binding resin for enveloping layers. 

[Claim 2] The developer according to claim 1 whose nitrogen-containing heterocyclic compound 
is an imidazole compound. 

[Claim 3] The developer according to claim 2 whose imidazole compound is a compound shown 
by the following type (1 ) or (2). 
[Formula 1] 



R1 and R2 express a hydrogen atom, an alkyl group, an aralkyl radical, or an aryl group among 
[type, and even if RI and R2 are the same, they may differ. As for R3 and R4, a carbon number 
expresses the straight chain-like alkyl group of 3-30, and even if R3 and R4 are the same, they 
may differ.] 



R5 and R6 express a hydrogen atom, an alkyl group, an aralkyl radical, or an aryl group among 
[type, and even if R5 and R6 are the same, they may differ. As for R7, a carbon number 
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expresses the straight chain-like alkyl group of 3-30.] 

[Claim 4] A developer given in any 1 term of claim 1 in which a conductive resin enveloping layer 
has a spherical particle with a number pitch diameter of 0.3-30 micrometers further in addition 
to a nitrogen-containing heterocyclic compound and a conductive particle - claim 3. 
[Claim 5] The developer according to claim 4 whose spherical particle is a resin particle. 
[Claim 6] The developer according to claim 4 or 5 whose spherical particle is a three or less 
true-density 3 g/cm conductive spherical particle. 

[Claim 7] A developer given in any 1 term of claim 1 in which a conductive resin enveloping layer 
has a lubricative particle further in addition to a nitrogen-containing heterocyclic compound and 
a conductive particle - claim 6. 

[Claim 8] A developer given in any 1 term of claim 1 to which processing a toner particle 
decreases [ processing ] the particle of less than 1.0 micrometers of projected area diameters is 
performed - claim 7. 

[Claim 9] The developer according to claim 8 to which processing which decreases the particle 
of less than 1.0 micrometers of projected area diameters is performed by processing which 
applies the mechanical shock force. 

[Claim 10] the circularity a asked for a toner particle by the following type (1) in a particle 3 

micrometers or more — 0.90 or more particles — number criteria — 90% thru/or 100% — having 

— and the circularity a — a developer given [ 0.98 or more particles ] in any 1 term of 0% 

thru/or claim 1 which it has 30% - claim 9 on number criteria. 

[Equation 1] 

a = L 0 /L -"0) 

L :tt?*aREM 

[Claim 1 1] A developer given in any 1 term of claim 1 whose developer is a magnetic one 
component system developer by the negative triboelectric charging magnetism toner - claim 1 0. 
[Claim 12] A developer given in any 1 term of claims 1-10 whose developers are nonmagnetic 
one component system developers by the negative triboelectric charging nonmagnetic toner. 
[Claim 13] A developer given in any 1 term of claims 1-10 whose developers are binary system 
developers containing a negative triboelectric charging toner and a carrier. 
[Claim 14] Furthermore, a developer given in any 1 term of claims 1-13 in which the developer 
layer-thickness-regulation member for making the layer of a developer form in a developer 
support front face is prepared. 

[Claim 15] The developer according to claim 14 whose developer layer-thickness-regulation 
member is a magnetic regulation blade. 

[Claim 1 6] The developer according to claim 14 with which the pressure welding of the developer 
layer-thickness-regulation member is elastically carried out to developer support through the 
developer. 

[Claim 17] The developer according to claim 16 whose developer layer-thickness-regulation 
member is elastic specification-part material. 

[Claim 18] (i) Image formation equipment with which a developer is characterized by being a 
developer given in any 1 term of claim 1 - claim 1 7 in the image formation equipment which has 
a developer for using the electrostatic latent-image supporter for holding an electrostatic- 
charge latent image, and (ii) this electrostatic-charge latent image as a development image with 
a developer in a development field. 

[Claim 19] (i) In the image formation equipment which has a developer for using the electrostatic 
latent-image supporter for holding an electrostatic-charge latent image, and (ii) this 
electrostatic-charge latent image as a development image with a developer in a development 
field It has the rotating type development unit which carries two or more developers in body of 
revolution, is made to move the developer chosen by rotating this body of revolution to a 
development location, and performs development actuation. And image formation equipment with 
which at least one set of two or more developers is characterized by being a developer given in 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Embodiment of the Invention] This invention relates to the developer for developing and 
developing the latent image formed on image support, such as an electrophotography photo 
conductor or an electrostatic recording dielectric, and the image formation equipment using it. 
[0002] 

[Description of the Prior Art] Although many approaches are conventionally learned as a 
xerography, after generally use the photoconductivity matter, forming an electric latent image on 
a photo conductor with various means, developing negatives with a toner (developer), using this 
latent image as a visible image subsequently and imprinting a toner image to imprint material, 
such as paper, if needed, a toner image is established on imprint material with heat, a pressure, 
etc., and a duplication is obtained. 

[0003] The development method in a xerography is mainly divided into an one component system 
development method and a binary system development method. Since it is necessary to make a 
reproducing-unit part small for the purpose of the light weight, miniaturization, etc. of 
electrophotography equipment in recent years, the developer using monocomponent toner is 
used in many cases. By the one component system development method, since the carrier 
particle which consists of a glass bead needed by the binary system development method, iron 
powder, etc. is unnecessary -izing of the developer itself can be carried out [ a miniaturization 
and lightweight ]. Furthermore, since a binary system development system method needs to keep 
constant the toner concentration in the developer which is the mixture of a carrier and a toner, 
the equipment which detects toner concentration and supplies the toner of an initial complement 
is required for it. Therefore, a developer is large and becomes heavy also here. Since such 
equipment is not needed in an one component system development method, and it can do lightly 
small too, it is desirable. 

[0004] for example, as a development method using monocomponent toner An electrostatic 
latent image is formed in the photoconductor drum front face as image support. At a 
development process Forward or negative charge is given to a toner particle by friction with the 
development sleeve as developer support, and a toner particle, and/or friction with the developer 
specification-part material and toner particle which regulate the toner coverage on a 
development sleeve. This toner is conveyed to the development field to which it applied thinly 
and the photoconductor drum and the development sleeve countered on the development 
sleeve, in a development field, a toner is flown and adhered, and is developed to the electrostatic 
latent image on said front face of a photoconductor drum, and that which develops an 
electrostatic latent image as a toner image is known. Moreover, that the printer by which printer 
equipment makes LED and LB the light source had become the mainstream of the latest 
commercial scene, and were [ that ] high resolution, i.e., the former, 300dpi, and 400dpi as a 
direction of technical is being set to 600dpi, 800dpi, and 1200dpi. Therefore, in connection with 
this, the high definition has been required more also for the development method. Moreover, 
advanced features are progressing also in the copying machine, therefore it is progressing 
towards digitization. Since this direction has the main approach of forming an electrostatic- 
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charge image by laser, it is progressing in the high resolution direction too, and high resolving and 
a high definition development method have been required like a printer also here. For this reason, 
the toner with a small particle size is proposed and toner particle size is progressing in the still 
smaller direction, for example so that JP.1-1 1 2253A JP.2-2841 58,A, etc. may see. 
[0005] Although the toner image formed on the photo conductor at said development process is 
imprinted by imprint material at an imprint process, the transfer residual toner which remained 
on the photo conductor is cleaned at a cleaning process, and is stored in a waste toner bottle. 
At this cleaning process, cleaning means, such as blade cleaning, fur brush cleaning, and roller 
cleaning, are used conventionally. About this, since these cleaning equipments are provided seen 
from an equipment side, equipment becomes large inevitably, and it has become a neck when 
aiming at miniaturization of equipment. Furthermore, from a viewpoint of ecology, a system with 
few waste toners is desired in the semantics called effective use of a toner, and the toner with 
sufficient imprint effectiveness is called for. 

[0006] There is a proposal about the globular form toner which made the globular form the 
configuration of a toner particle where shape factor SF-1 and SF~2 were specified to JP.61- 
279864.A, as a proposal about a new toner. However, about an imprint, there is also no 
publication in these official reports. Moreover, as a result of this invention persons' examining 
the example indicated by these official reports, the imprint effectiveness of the toner image to 
imprint material was low, and was understood further are improved about the imprint. 
Furthermore, the magnetic toner which conglobated the configuration of a toner particle 
according to the mechanical shock force to JP, 63-235953, A is proposed. However, it turned out 
that further imprint effectiveness is still inadequate also about this toner, and it is improved. 
[0007] On the other hand, as a developer using a toner which was described above, there is a 
thing of a configuration so that the following may mention. Equipment as shows the electrostatic 
latent image formed in the photoconductor drum front face as an electrostatic latent-image 
supporter used conventionally to dra w ing 8 , for example as a developer which develops with the 
magnetic toner which is an one component system developer is known. Hereafter, the outline of 
a developer is explained using these drawings. First, with the equipment of drawing 8 , the 
magnetic toner 54 as an one component system developer is held in the developer container 53. 
With these equipments, the charge of reversed polarity is given to a magnetic toner particle to 
the electrostatic latent-image charge and development reference potential which were formed 
on the photoconductor drum 1 by particle friction produced between magnetic toner particles, 
and friction between the development sleeve 58 (it is only hereafter called a development 
sleeve) as developer support, and a magnetic toner particle within this developer container 53. 
And the magnetic toner particle to which this charge was given is applied very thinly on the 
development sleeve 58 by the magnetic blade 52 for regulating the thickness of a toner, and is 
supported. Next, the magnetic toner which did in this way and was supported on the 
development sleeve 58 is the development field D where the photoconductor drum 51 and the 
development sleeve 58 confront each other, flies according to an operation of a field with the 
magnet 55 which has fixed in the development sleeve 58, and develops the electrostatic latent 
image on the photoconductor drum 51 which has this toner and the charge of reversed polarity. 
In addition, A and B in drawing show each hand of cut of the development sleeve 58 and a 
photoconductor drum 51, 59 shows the development bias means for impressing development bias 
voltage at the time of development, and 60 shows the impeller for agitating the magnetic toner 
54 in the developer container 53. 

[0008] However, although adjustment of toner electrification is difficult and the device about a 
developer is variously performed when developing an electrostatic latent image using an one 
component system developer which was described above, the present condition is that the 
problem in connection with the homogeneity of toner electrification or the durable stability of 
electrification is not solved completely. While the development sleeve rotates especially 
repeatedly, the amount of electrifications of the toner by which coating was carried out on the 
development sleeve becomes high too much by contact to a development sleeve. If the so-called 
charge-up phenomenon which a toner will pay well according to the reflection force with a 
development sleeve front face, will be in immobilite on a development sleeve front face, and will 
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not move to the latent image on an electrostatic latent-image supporter (drum) from a 
development sleeve occurs Since it is hard coming to be charged and the amount of 
development of a toner falls, the Rhine image becomes thin and the toner of the upper layer on a 
development sleeve produces the trouble like the light image density of a ** solid image. 
[0009] Furthermore, since the formation condition of the toner layer of the image section (toner 
consumption section) and the non-image section changes and electrification conditions differ, for 
example, when the location which developed the solid image with once high image concentration 
comes to a development location at the time of rotation next to a development sleeve and 
develops a halftone image, it is easy to produce the phenomenon in_which of the marks of a solid 
image appear on an image, and the so-called sleeve ghost phenomenon. According to 
examination of this invention persons, when the toner conglobated according to the mechanical 
shock force was used especially for such a phenomenon, it turned out that it is easy to generate 
notably. 

[0010] The proposal of an approach which uses for a developer the development sleeve with 
which the enveloping layer by which a solid lubricant and the conductive impalpable powder like 
carbon were distributed was prepared on the metal base into resin as an approach of solving a 
phenomenon which was described above is made. It is admitted by using this approach that the 
above-mentioned phenomenon mitigates sharply. However, the shape of development sleeve 
surface type used by this approach is not fully uniform, and from the frictional electrification 
grant part on the front face of a sleeve decrease, the standup of electrification of a uniform 
toner and electrification of a toner may become inadequate, and is a problem over image quality, 
such as spilling of an alphabetic character Rhine image, and the point of the image concentration 
under a high-humidity/ temperature environment, and cannot yet be satisfied fully. Furthermore, 
this approach was insufficient also in respect of the endurance by brittleness-izing of the 
enveloping layer prepared in a development sleeve front face etc. 

[001 1] Moreover, the method of using for a developer the development sleeve which prepared 
into resin a solid lubricant and the conductive impalpable powder like carbon, and the conductive 
resin enveloping layer by which the spherical particle is distributed further on the metal base is 
proposed by JP,3-200986,A. By using this approach, the configuration of a development sleeve 
front face equalizes and the homogeneity of electrification and abrasion resistance improve. 
However, also in this development sleeve, the further amelioration to endurance ability, such as 
toner contamination at the time of improvement in the abrasion resistance of the electrification 
grant ability to a quick and uniform toner or a conductive resin enveloping layer and wear arising 
and control of toner welding, etc. is desired. 

[0012] Moreover, the standup of electrification of a toner as shown in JP,2-1 76762,A is raised, 
and further, in order to electrify a toner in homogeneity, the proposal of an approach which uses 
for a developer the development sleeve which the electric charge control agent contains in the 
surface enveloping layer is made, the electrification grant ability of a development sleeve front 
face be perfect to the forge fire which demonstrate effectiveness enough at formation of the 
high-definition image which be still excellent in alphabetic character Sharp nature of the thing 
which raise the standup of electrification of a toner, and homogeneity electrification-ization of a 
toner to some extent, and the image concentration stability under high-humidity/temperature, 
and it be yet satisfied with it in respect of endurance ability, and expect the further amelioration 
to a forge fire by use this approach. 

[0013] Moreover, along with progress of an information society in recent years, the needs which 
are full color and output a document and an image have expanded, and the image formation 
equipment of various methods is proposed also in the electrophotography method. For example, 
in JP, 6-82235, B, the image formation equipment possessing a rotating type development unit is 
proposed in order to raise a miniaturization and serviceability of equipment, and a user's 
operability. However, since such a rotating type development unit has much substitution of a 
developer, the homogeneity to the toner which the problem of the shade stripe of a solid image 
or thin density by a toner with inadequate electrification entering near the sleeve tends to 
generate, and uses, and quick frictional electrification grant are demanded. 
[0014] 
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[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is offering 
the developer and image formation equipment with which the trouble of the above conventional 
techniques is solved, and it is hard to produce degradation of the conductive resin enveloping 
layer of the developer support front face by a repeat copy or durability, and has high endurance, 
and the stable image quality's is acquired. Moreover, the fall of image concentration, a sleeve 
ghost, and the trouble like fogging do not occur over a long period of time under a different 
environmental condition, but another purpose of this invention has the good Sharp nature of 
alphabetic character Rhine, and it is to offer the developer and image formation equipment which 
are stabilized and can obtain a high definition image with high image concentration. 
[0015] Furthermore, the purpose of this invention is to offer the developer and image formation 
equipment which can obtain the high definition high-definition image which raises electrification 
nature or development nature more, and has neither an image concentration fall nor a ghost's 
generating, when the toner particle size is small and using the low-temperature fixing ingredient 
and a toner near in the shape of a real ball further more are used for the purpose of high 
definition and energy saving. Furthermore, the purpose of this invention is to offer the developer 
and the image-formation equipment with which the trouble like the shade stripe of a 
concentration fall or a solid image does not occur, but it is stabilized also in durability, and a 
high-definition full color image is obtained in the image-formation equipment possessing the 
rotating-type development unit which carries two or more developers in body of revolution, is 
made to move the developer chosen by rotating this body of revolution to a development 
location, and performs development actuation. 
[0016] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the following this 
inventions. Namely, it sets to the developer which has the developer support for this invention 
forming in a front face the layer of the developer held in the developer container which has held 
the developer, and this developer container, and supporting it, and conveying a developer to a 
development field. The above-mentioned developer has the negative triboelectric charging toner 
which has a toner particle and non-subtlety fine particles at least. And this toner particle 
contains the binding resin for toners, and a coloring agent at least, and it sets further to the 
particle size distribution by the projected area diameter measured by the flow type particle 
image analysis apparatus of a toner particle. The rate that the particle of the 0.60-micrometer or 
more range of less than 1 .00 micrometers occupies [ a projected area diameter ] Are less than 
5.0% of the whole on number criteria, and the above-mentioned developer support has the 
conductive resin enveloping layer prepared on the base and this base at least. And these 
conductive resin enveloping layers are the developer characterized by having at least the 
conductive particle and nitrogen-containing heterocyclic compound which were distributed in the 
binding resin for enveloping layers, and this binding resin for enveloping layers, and image 
formation equipment which uses this developer. 
[0017] 

[Embodiment of the Invention] Next, a desirable embodiment is mentioned and this invention is 
further explained to a detail. As a result of inquiring wholeheartedly, that this invention persons 
should solve the trouble of the above-mentioned conventional technique as a development 
sleeve the development sleeve by which the conductive resin enveloping layer which has a 
conductive particle and a nitrogen-containing heterocyclic compound was formed on the base — 
more preferably The development sleeve which distributed the spherical particle which has a 
desired particle size is used into a conductive enveloping layer. Furthermore, as a developer the 
toner particle which has desired particle size distribution in the particle size distribution by the 
projected area diameter — more preferably If the negative triboelectric charging toner which has 
the toner particle which has circularity distribution of the request by which conglobation 
processing was carried out in the front face, and non-subtlety fine particles is used When quick 
and uniform electrification of a toner can be raised more and the toner contamination produced 
on a conductive resin enveloping layer front face is further controlled effectively by both 
interaction Electrification of a toner is not spoiled, the knowledge of the developer and image 
formation equipment which are obtained by stabilizing a high definition image being offered was 
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carried out, and it resulted in this invention. 

[0018] First, the developer support (development sleeve) which constitutes the developer of this 
invention is explained. The development sleeve used in this invention has the conductive resin 
enveloping layer prepared on the base and this base at least, and has the conductive particle and 
nitrogen-containing heterocyclic compound with which this conductive resin enveloping layer is 
distributed in the binding resin for enveloping layers which is a charge of coat formation material 
at least, and this resin. Thus, degradation of electrification is made hard to raise quick and 
uniform electrification to a toner more, to prevent the toner contamination to a conductive resin 
enveloping layer front face further, and to generate by making the conductive resin enveloping 
layer of a development sleeve contain a nitrogen-containing heterocyclic compound. 
[0019] In this case, as a nitrogen-containing heterocyclic compound to be used, number mean 
particle diameter uses more preferably 20 micrometers or less of 0.1-1 5-micrometer things. 
That is, when the number mean diameter of a nitrogen-containing heterocyclic compound 
exceeds 20 micrometers, the maldistribution of the nitrogen-containing heterocyclic compound 
in the conductive resin enveloping layer which constitutes a development sleeve arises, the 
improvement effectiveness of the electrification engine performance becomes that it is fully hard 
to be obtained, and it is not desirable. 

[0020] As a nitrogen-containing heterocyclic compound which can be used by this invention An 
imidazole, Imidalin, imidazolone, pyrazoline, a pyrazole, A pyrazolone, oxazoline, oxazole, 
oxazolone, thiazoline, A thiazole, thiazolone, SERENAZORIN, selenazole, SERENAZORON, 
Oxadiazole, thiadiazole, tetrazole, benzimidazole, Benzotriazol, benzooxazole, benzothiazole, 
benzoselenazole, Pyrazine, a pyrimidine, pyridazine, triazine, oxazine, the thiazin, Tetrazine, poly 
aza-in, pyridazine, a pyrimidine, pyrazine, Indore, The compound which has nitrogen-containing 
heterocycle radicals, such as isoindole, indazole, a carbazole, a quinoline, a pyridine, an 
isoquinoline, cinnoline, quinazoline, KINAKI sarin, phthalazine, a pudding, a pyrrole, triazole, and 
phenazine, is mentioned. Especially in this invention, in order that an imidazole compound may 
promote the effectiveness by the interaction of the developer support and the toner which are 
used for this invention, it is desirable. 

[0021] Especially in this invention, if the imidazole compound shown by the following general 
formula (1) or (2) is used for the conductive resin enveloping layer of developer support also in 
an imidazole compound, since the quick and uniform electrification grant ability to a toner can be 
given and the reinforcement of a conductive resin enveloping layer can be raised further, it is 
more desirable. 



R1 and R2 express a hydrogen atom, an alkyl group, an aralkyl radical, or an aryl group among 
[type, and even if R1 and R2 are the same, they may differ. As for R3 and R4, a carbon number 
expresses the straight chain-like alkyl group of 3-30, and even if R3 and R4 are the same, they 



[0022] 



[Fc 

(1) 



ila 3] 




may differ.] 
[0023] 
[Formula 4] 

(2) 
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R5 and R6 express a hydrogen atom, an alkyl group, an aralkyl radical, or an aryl group among 
[type, and even if R5 and R6 are the same, they may differ. As for R7, a carbon number 
expresses the straight chain-like alkyl group of 3-30.] 

[0024] As a desirable reason, using the imidazole compound which has the above-mentioned 
structure The imidazole compound which has the structure shown by the above-mentioned 
general formula (1) or (2) Since it has the straight chain-like alkyl group of carbon numbers 3-30 
as a substituent and the dispersibility over the binding resin which is a coat formation ingredient 
is good It distributed good with other components of the conductive resin enveloping layer of a 
development sleeve, and as a result of attaining formation of the conductive resin enveloping 
layer front face of the especially excellent distributed condition, I think that the frictional 
electrification property over the toner of a development sleeve becomes fitness more. 
[0025] The nitrogen-containing heterocycle radical which constitutes this may be a monocycle, 
and may be condensing the ring with other radicals, and nitrogen-containing heterocyclic 
compounds, such as an imidazole compound which has the structure shown by the above- 
mentioned general formula (1) which can be suitably used in this invention, or (2), may be 
permuted, furthermore, when the heterocycle-contairiing radical of the nitrogen-containing 
heterocyclic compound which can be suitably used by this invention is permuted As the 
substituent, for example, an alkyl group, an aralkyl radical, an alkenyl radical, An alkynyl group, an 
alkoxy group, an aryl group, the permutation amino group, an ureido radical, A urethane group, an 
aryloxy group, a sulfamoyl group, a carbamoyl group, Alkyl or an arylthio radical, alkyl, or an aryl 
sulfonyl group, Alkyl or an aryl sulfinyl group, a hydroxy group, a halogen atom, What has a cyano 
group, a sulfonic group, an aryloxy carbonyl group, an acyl group, an alkoxy carbonyl group, an 
acyloxy radical, a carvone amide group, a sulfonamide radical, a cull BOSHIRU radical, a 
phosphoric-acid amide group, a diacyl amino group, an imide radical, etc. can be used. These 
substituents may have the substituent further. As an example of the substituent in that case, 
the substituent mentioned above as a substituent of nitrogen-containing heterocycle can be 
used. 

[0026] In this invention, it is desirable to adjust further the volume resistivity of the conductive 
resin enveloping layer formed in a developer support front face with the above ingredients to 103 
- 10-2 ohm-cm below 103ohm and cm. That is, when the volume resistivity of a conductive resin 
enveloping layer exceeds 103 ohm-cm, it becomes easy to generate the charge up of a toner, 
and is easy to cause aggravation and a concentration fall of a ghost. So, in the developer of this 
invention, in order to adjust the volume resistivity of the conductive resin enveloping layer of a 
developer support front face to the above desirable range, distributed content of the conductive 
particle is carried out into the binding resin which is the coat formation ingredient of a 
conductive resin enveloping layer. In this case, as a conductive particle to be used, it is desirable 
that that particle size is a thing 20 micrometers or less in number mean particle diameter, and it 
is more desirable to use a thing 10 micrometers or less. Furthermore, in order to avoid the 
irregularity formed in a conductive resin enveloping layer front face, it is desirable to use a thing 
1 micrometer or less. 

[0027] In this case, as a conductive particle which can be used, inorganic system bulking agents, 
such as metals, such as; aluminum and copper, such as metallic oxides, such as carbon black; 
titanium oxide, such as furnace black, lamp black, thermal black, acetylene black, and channel 
black, the tin oxide, a zinc oxide, molybdenum oxide, titanic-acid potash, antimony oxide, and 
indium oxide, silver, and nickel, graphite, a metal fiber, and a carbon fiber, etc. are mentioned, for 
example. It is desirable to use it in the range below the 100 weight sections to the binding resin 
100 weight section as an addition of these conductive particles in a conductive enveloping layer. 
If an addition exceeds the 100 weight sections, the fall of coat reinforcement will tend to take 
place, and addition of a lot of conductive particles will tend to cause the fall of the amount of 
electrifications of a toner. 

[0028] Furthermore, in the developer of this invention, it is desirable to consider as the 
configuration which distributed the spherical particle whose particle size is about 0.3-30 
micrometers in the covering resin layer further as a configuration of the conductive resin 
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enveloping layer prepared in the front face of the developer support to be used in addition to the 
above-mentioned quality of an additive, such as a nitrogen-containing heterocyclic compound 
and a conductive particle. The surface roughness of such a configuration, then developer support 
can be stabilized, and it becomes possible to optimize the amount of toner coats on developer 
support. Moreover, since making a spherical particle contain in a conductive resin enveloping 
layer can lessen change of the surface roughness of this enveloping layer even when the 
conductive resin enveloping layer prepared in the developer support front face is worn out at the 
same time it makes uniform surface roughness hold on a developer support front face, the 
effectiveness which make hard to generate toner contamination to developer support and toner 
welding is acquired. Furthermore, when the above spherical particles are made to contain, the 
effectiveness of the electric charge control which a nitrogen-containing heterocyclic compound 
has can increase more by the interaction with the nitrogen-containing heterocyclic compound 
contained in a conductive resin enveloping layer, the quick and uniform electrification grant 
property over a toner can be raised more, and it is effective in stabilizing the electrification grant 
engine performance further. 

[0029] As a spherical particle used in this invention, that 0.3-30 micrometers of whose number 
pitch diameters are 2-20 micrometers further is desirable. That is, while there are little 
effectiveness which gives uniform granularity to the front face of developer support as the 
number mean particle diameter of the spherical particle made to contain in a conductive resin 
enveloping layer is less than 0.3 micrometers, and effectiveness which raises the electrification 
grant engine performance and it becomes inadequate quick and uniform charging it to a 
developer, since there is an inclination which the charge up of a toner, and toner contamination 
and toner welding generate by wear of a conductive-resin enveloping layer and it becomes easy 
to produce a ghost's aggravation and an image concentration fall, it is not desirable. Since the 
mechanical strength of a conductive resin enveloping layer falls while there is an inclination for 
the granularity of a conductive resin enveloping layer front face to become large too much and 
electrification of a toner will become is fully hard to be performed on the other hand, when the 
spherical particle to which number mean particle diameter exceeds 30 micrometers is added, it is 
not desirable. 

[0030] Furthermore, as a spherical particle used by this invention, it is preferably good [ the true 
density ] to use the thing of 0.9 - 2.3 g/cm3 more preferably three or less 2.7 g/cm three or less 
3 g/cm. That is, when the true density of a spherical particle exceeds 3 g/cm3, while the 
dispersibility of the spherical particle in a conductive resin enveloping layer becoming inadequate 
and being hard coming to give uniform granularity to an enveloping layer front face, since 
distribution of a nitrogen-containing heterocyclic compound is also no longer carried out to 
homogeneity and becomes inadequate [ the quick and uniform electrification grant ability to a 
toner, and the reinforcement of an enveloping layer ], it is not desirable. On the other hand, since 
the dispersibility of the spherical particle in the inside of an enveloping layer tends to become 
inadequate also when the true density of a spherical particle is smaller than 0.9 g/cm3, it is not 
desirable. 

[0031] Although the thing in the spherical particle said by this invention whose ratio of the major 
axis/minor axis of a particle is 1 .0 to about 1 .5 as it is spherical is meant and it is, it is good for 
the ratio of a major axis/minor axis to use a near spherical particle according to the shape of a 
real ball of 1.0-1.2 still more preferably. That is, when the ratio of the major axis/minor axis of a 
spherical particle exceeds 1.5, while the dispersibility of the spherical particle in the inside of a 
conductive resin enveloping layer falls, the fall of the dispersibility of the nitrogen-containing 
heterocyclic compound to the inside of this enveloping layer and ununiformity-ization of the 
granularity on the front face of an enveloping layer occur, and it is not desirable from the point 
of the quick and uniform electrification grant nature to a toner, and the coat reinforcement of 
the conductive resin enveloping layer formed. 

[0032] As a spherical particle used for this invention, a well-known spherical particle is usable. 
For example, a spherical resin particle, a spherical metallic-oxide particle, a spherical 
carbonization object particle, etc. are mentioned. Moreover, the spherical resin particle which has 
the particle size of the request directly obtained by the suspension polymerization, a distributed 



JP,2000-105488,A [DETAILED DESCRIPTION] 



8/34 ^ — V 



polymerization method, etc. as a spherical resin particle, for example is mentioned. In this 
invention, since suitable surface roughness is obtained with an addition with few spherical resin 
particles and the shape of still more uniform surface type is especially easy to be acquired also 
in these, it is suitable. As such a spherical resin particle, **, such as polyolefine system resin 
particles, such as polyamide system resin particles, such as acrylic resin particles, such as 
polyacrylate and polymethacrylate, and nylon, polyethylene, and polypropylene, a silicone system 
resin particle, a phenol system resin particle, a polyurethane system resin particle, a styrene 
resin particle, and a benzoguanamine particle, are mentioned. These resin particles are not 
limited to what is obtained by the polymerization method described previously, but what 
performed thermal or physical conglobation processing for the resin particle obtained by the 
grinding method may be used for them. 

[0033] Furthermore, in this invention, non-subtlety powder may be made to adhere, or the 
above-mentioned front face of a spherical particle may be made to fix, and you may use for it. In 
this case, as non-subtlety fine particles to be used, **, such as Si02, SrTi03, Ce02, CrO, 
aluminum 203, an oxide like ZnO and MgO, a nitride like Si3N4, carbide like SiC, and a sulfate, a 
carbonate like CaS04, BaS04, and CaC03, are mentioned, for example. What was processed by 
the coupling agent may be used for such non-subtlety powder. 

[0034] it is desirable to be the purpose which raises adhesion with binding resin especially, or to 
use non-subtlety powder for the purpose of **, such as to give hydrophobicity to a spherical 
particle, and to use processing ****** by the coupling agent. In this case, as a coupling agent to 
be used, there are a silane coupling agent, a titanium coupling agent, a zircoaluminate coupling 
agent, etc., for example. More specifically as a silane coupling agent Hexamethyldisilazane, 
trimethylsilane, a trimethyl KURORU silane, Trimethylethoxysilane, a dimethyl dichloro silane, 
methyltrichlorosilan, An allyl compound dimethyl KURORU silane, an allyl compound phenyl 
dichloro silane, a benzyl dimethyl KURORU silane, Bromine methyl dimethyl KURORUSHIRAN, 
alpha-KURORU ethyl trichlorosilan, beta-KURORU ethyl trichlorosilan, KURORUMECHIRU 
dimethyl KURORUSHIRAN, The Tori ORGANO silyl mercaptan, a trimethylsilyl mercaptan, Tori 
ORGANO silylacrylate, vinyl dimethyl acetoxysilane, Dimethyl diethoxysilane, 
dimethyldimethoxysilane, diphenyl diethoxysilane, Hexamethyl disiloxane, 1, 3— divinyl tetramethyl 
disiloxane, It has 1, 3-diphenyl tetramethyl disiloxane, and 2—1 2 siloxane units per molecule, and 
the dimethylpolysiloxane containing the hydroxyl group combined with the silicon atom addressed 
to one piece, respectively etc. is mentioned to the unit located in an end. 

[0035] The dispersibility of the spherical particle to the inside of a conductive resin enveloping 
layer, the homogeneity on this front face of an enveloping layer and resistance to contamination, 
the electrification grant nature to a toner, the abrasion resistance of a conductive resin 
enveloping layer, etc. can be raised by adhering or fixing and processing the non-subtlety particle 
preferably processed by the coupling agent as mentioned above on a spherical particle front 
face. 

[0036] Furthermore, in this invention, it is desirable to use a conductive thing as the above- 
mentioned spherical particle. That is, since it is hard coming to accumulate charge in because of 
the conductive one on a spherical particle front face by giving conductivity to a spherical 
particle, mitigation of toner adhesion in developer support and the electrification grant ability to 
a toner can be raised. As a spherical particle used in that case, that in which a volume- 
resistivity value has more preferably 106 or less ohm-cm of conductivity of 10-3 - 106 ohm-cm 
is desirable. That is, since electrification of a quick and uniform toner becomes is hard to be 
performed while becoming easy to generate contamination and welding of a toner by using as a 
nucleus the spherical particle exposed to the enveloping layer front face by wear, if the volume 
resistivity of the spherical particle used in this invention exceeds 106 ohm-cm, it is not 
desirable. 

[0037] using the following approaches as an approach of obtaining the conductive spherical 
particle which has such a volume resistivity — although it is desirable, it is not necessarily 
limited to these approaches. That is, the method of calcinating a resin system spherical particle 
and a meso carbon micro bead, carbonizing and/or graphitizing, for example as an approach of 
obtaining the conductive spherical particle which can be used suitable for this invention, and 
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obtaining a low consistency and right conductive ball coal elementary particle is mentioned. And 
as a resin system spherical particle used in this case, resin, such as phenol resin, naphthalene 
resin, furan resin, xylene resin, a divinylbenzene polymer, styrene divinylbenzene copolymer, and 
a polyacrylonitrile, is mentioned, for example. Moreover, a meso carbon micro bead can be 
manufactured by washing the spherical crystal which usually generates a medium soft pitch in 
the process which carries out heating baking with a lot of tar, middle oil, and the solvent like a 
quinoline. 

[0038] As an approach of obtaining a desirable conductive spherical particle rather than it can 
use it by this invention, a bulk mesophase pitch is covered with the mechanochemical method on 
the spherical resin particle front face like phenol resin, naphthalene resin, furan resin, xylene 
resin, a divinylbenzene polymer, styrene divinylbenzene copolymer, and a polyacrylonitrile, after 
heat-treating the covered particle by oxidizing atmosphere-ization, it calcinates under an inert 
atmosphere or a vacuum, and carbonizes and/or graphitizes, and the method of obtaining a 
conductive ball coal elementary particle is mentioned. Since the ball coal elementary particle 
obtained by this approach becomes that whose conductivity crystallization of the covering 
section of a ball coal elementary particle progressed, and improved by graphitizing, it is more 
desirable as a spherical particle used in this invention. 

[0039] Since the conductive ball coal elementary particle obtained by the above-mentioned 
approach can control the conductivity of the ball coal elementary particle obtained by changing 
baking conditions to some extent when manufacturing by which approach, the ball coal 
elementary particle which can be preferably used in this invention is obtained easily. Moreover, in 
order to raise conductivity further depending on the case, the ball coal elementary particle 
obtained by the above-mentioned approach is the range of extent where the true density of a 
conductive spherical particle does not exceed 3 g/cm3, and may perform plating of a conductive 
metal and/or a metallic oxide to the front face. 

[0040] As other methods of obtaining the conductive spherical particle which can be suitably 
used by this invention A conductive particle smaller than the particle size of a heart particle by 
mixing mechanically with a suitable compounding ratio to the heart particle which consists of a 
spherical resin particle After making a conductive particle the perimeter of a heart particle 
adhere to homogeneity according to an operation of Van der Waals force and electrostatic force, 
For example, soften a heart particle front face by the local temperature rise produced by giving 
the mechanical shock force, a heart particle front face is made to fix a conductive particle, and 
the method of obtaining the spherical resin particle which covered and electric-conduction — 
ization-processed the heart particle front face by this particle is mentioned. It is desirable to the 
above-mentioned heart particle to use a globular form resin particle with the small true density 
which consists of an organic compound, and PMMA, acrylic resin, a polybutadiene resin, 
polystyrene resin, polyethylene, polypropylene, polybutadienes or these copolymers, 
benzoguanamine resin, phenol resin, polyamide resin, nylon, fluororesin, silicone resin, epoxy 
system resin, polyester resin, etc. are mentioned to it as resin, for example. Since the coat which 
consists of a conductive particle is prepared in a heart particle front face at homogeneity as a 
conductive particle (granule child) which the front face of the heart particle (mother particle) 
which consists of these ingredients is made to cover, it is desirable that the particle size uses 
what is 1/8 or less to the particle size of a mother particle as a granule child. 
[0041] Furthermore, as other methods of obtaining the conductive spherical particle which can 
be used suitable for this invention, the method of obtaining the conductive spherical particle by 
which the conductive particle was distributed is mentioned by making homogeneity distribute a 
conductive particle in a spherical resin particle. As an approach of making homogeneity 
distributing a conductive particle in a spherical resin particle For example, after kneading binding 
resin and a conductive particle and distributing a conductive particle, Approach; which carries 
out cooling solidification, grinds to a predetermined particle size, conglobates by the mechanical 
process and thermal processing, and obtains a conductive spherical particle Or the additive of a 
polymerization initiator, a conductive particle, and others is added into a polymerization nature 
monomer. The polymerization nature monomer constituent homogeneity was made to distribute 
by the disperser is made to suspend so that it may become predetermined particle diameter with 



JP,2000-105488,A [DETAILED DESCRIPTION] 



10/34 ^— V 



an agitator etc. into the aqueous phase containing a distributed stabilizer, a polymerization is 
performed, and the method of obtaining the spherical particle by which the conductive particle 
was distributed etc. is mentioned. 

[0042] [ when it is the conductive spherical resin particle by which the conductive particle was 
distributed in the binding resin obtained by these approaches ] The conductive particle of a 
particle size smaller than this heart particle is similarly mixed with having made this into the 
heart particle and having described it above mechanically with a suitable compounding ratio. 
According to an operation of Van der Waals force and electrostatic force After making a 
conductive particle the perimeter of a conductive spherical particle adhere to homogeneity For 
example, the front face of a conductive spherical particle is softened by the local temperature 
rise produced by giving the mechanical shock force, a heart particle front face may be made to 
fix a conductive particle, a heart particle front face may be covered with a conductive particle, 
and you may use it further, raising conductivity. 

[0043] Furthermore, in the developer of this invention, if the lubricative matter is further 
distributed in the conductive resin enveloping layer prepared in the front face as development 
support which constitutes a developer in addition to the above-mentioned configuration, since 
the effectiveness of this invention will be promoted more, it is desirable. In this case, as 
lubricative matter which can be used, fatty-acid metal salts, such as graphite, molybdenum 
disulfide, boron nitride, a mica, fluoride graphite, silver-seleniurrHzed niobium, calcium chloride- 
graphite, talc, and zinc stearate, etc. are mentioned, for example. Since especially graphite does 
not spoil the conductivity of a conductive resin enveloping layer in these, it is used preferably. 
Moreover, as these lubricative matter, number mean particle diameter is preferably good more 
preferably to use [ about 0.2-20-micrometer ] a 0.3-1 5-micrometer thing. 
[0044] Furthermore, as an addition of the above-mentioned lubricative matter, to the binding 
resin 100 weight section, when it adds in the range of the 10 - 120 weight section, a desirable 
result is given especially. That is, being easy to produce the fall of coat reinforcement, when an 
addition exceeds the 120 weight sections, and adding the lubricative matter so much tends to 
produce the fall of the amount of electrifications of a toner. Conversely, it can be hard to 
acquire the addition effectiveness over toner antisticking to a frictional electrification grant 
member under in 10 weight sections. 

[0045] Generally as a binding resin ingredient of the conductive resin enveloping layer which 
constitutes the developer support used by this invention, each well-known resin is usable. For 
example, the resin of the thermosetting of thermoplastics, such as styrene resin, vinyl system 
resin, polyether sulphone resin, polycarbonate resin, polyphenylene oxide resin, polyamide resin, a 
fluororesin, fibrin system resin, and acrylic resin, an epoxy resin, polyester resin, an alkyd resin, 
phenol resin, melamine resin, polyurethane resin, a urea-resin, silicone resin, polyimide resin, etc. 
or a photoresist etc. can be used. It is more desirable to use the thing excellent in a mechanical 
property like the thing which is excellent in a mold-release characteristic like silicone resin and a 
fluororesin also in these or polyether sulphone resin, polycarbonate resin, polyphenylene oxide 
resin, polyamide resin, phenol resin, polyester resin, polyurethane resin, styrene resin, and acrylic 
resin. 

[0046] The developer support used by this invention consists of conductive resin enveloping 
layers which consist of an ingredient explained at least by the above formed a base and on it. As 
a base, although metal cylinder tubing is used, as metal cylinder tubing, stainless steel and 
cylinder tubing made from aluminum are used suitably, for example. Moreover, the percentage of 
each constituent of the conductive resin enveloping layer formed on it is explained. However, 
this is the especially desirable range in this invention, and this invention is not limited to this. 
First, as a content of the nitrogen-containing heterocyclic compound distributed in a conductive 
resin enveloping layer, a result especially desirable [ it is desirable, and ] 0.5 - 60 mass section 
and when it considers as the range of 1 - 50 mass section more preferably is given to the 
binding resin 100 mass section which is a coat formation ingredient. That is, in exceeding 60 
mass sections, while the addition effectiveness of a nitrogen-containing heterocyclic compound 
is small when the content of a nitrogen-containing heterocyclic compound is under the 0.5 mass 
section, and it becoming difficult to control the volume resistivity's of a conductive resin 
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enveloping layer low and becoming easy to generate a charge-up phenomenon, the addition 
effectiveness of a spherical particle becomes is hard to be acquired. 

[0047] If it is more preferably used in the range of 2 - 35 mass section below 40 mass sections 
to the binding resin 100 mass section as a content of the conductive particle which it uses 
[ particle ] together with a nitrogen-containing heterocyclic compound, and carries out 
distributed content into a conductive resin enveloping layer, a desirable result will be obtained 
especially. That is, since the fall of the coat reinforcement of a conductive resin enveloping layer 
and the fall of the amount of electrifications of a toner are accepted when the content of a 
conductive particle exceeds 40 mass sections, it is not desirable. 

[0048] Furthermore, in the desirable mode of this invention, a result especially desirable [ it is 
desirable, and ] the 2-120 mass section and when it considers as the range of 2 - 80 mass 
section more preferably is obtained to the binding resin 100 mass section as a content of the 
spherical particle distributed in a conductive resin enveloping layer. That is, when the content of 
a spherical particle is under 2 mass sections, the addition effectiveness of a spherical particle is 
small, and when exceeding the 120 mass sections, the electrification nature of a toner may 
become low too much. 

[0049] Moreover, in making a lubricative particle use together and contain in a conductive resin 
enveloping layer, it gives a result especially desirable [ it is desirable, and ] the 5-120 mass 
section and when it considers as the range of the 10 - 100 mass section more preferably for the 
content of a lubricative particle to the binding resin 100 mass section. That is, when the content 
of a lubricative particle exceeds the 120 mass sections, the fall of coat reinforcement and the 
fall of the amount of electrifications of a toner are accepted, and under in 5 mass sections, using 
the diameter toner of a granule 7 micrometers or less, when a developer is used over a long 
period of time, the inclination toner contamination becomes easy to generate on a conductive 
resin enveloping layer front face is seen. 

[0050] In this invention, when a conductive resin enveloping layer is formed by the above 
components and the surface roughness is expressed with the center line average of roughness 
height ("Ra" is called hereafter), it is desirable to adjust so that the value of Ra may become 
within the limits of 0.5-3.0 micrometers more preferably within the limits of 0.3-3.5 micrometers. 
That is, when the conveyance nature of a toner falls, sufficient image concentration may not no 
longer be obtained, when Ra of a conductive resin enveloping layer front face is less than 0.3 
micrometers, and Ra of a conductive resin enveloping layer front face exceeds 3.5 micrometers 
on the other hand, it may arise that the amount of conveyances of a toner increases too much, 
and it becomes impossible to fully charge a toner. 

[0051] Furthermore, uniform thickness obtains, comes out and is desirable [ an enveloping layer] 
when the conductive resin enveloping layer of a configuration as described above sets more 
preferably 25 micrometers or less of 20 micrometers or less of the thickness to 4-20 
micrometers still more preferably. However, it is not limited to especially this thickness. Although 
based also on the formation ingredient of this conductive resin enveloping layer, such a 
conductive resin enveloping layer of thickness will be obtained as adhesion weight, if it is made 
about two 4,000 - 20,000 mg/m. 

[0052] Next, in the developer of this invention, the developer (toner) used in order to obtain a 
visible image from the electrostatic latent image used with the development support of a 
configuration of having described above is explained. In this invention, although the negative 
triboelectric charging toner which has a toner particle and non-subtlety fine particles at least is 
used as a developer, a projected area diameter is first characterized by the rate that the particle 
of the 0.60-micrometer or more range of less than 1.00 micrometers occupies in the particle size 
distribution by the projected area diameter measured by the flow type particle image analysis 
apparatus of a toner particle using the toner particle which is less than 5.0% of the whole on 
number criteria. Furthermore, it is more desirable to use the toner from which the particle of less 
than 1 .0 micrometers of projected area diameters of a toner particle was removed. 
[0053] The value measured using flow type particle image analysis apparatus FPIA-1000 by TOA 
Medical Electronics Co., Ltd. was used for the projected area diameter and particle size 
distribution of a toner particle in this invention. In this equipment, a projected area diameter is 
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measured as follows. As a measuring method, with means, such as letting a filter pass, first in 
about 50ml (the particle number of ten to 3 cm3 is 20 or less pieces) of water which removed 
detailed dust Several drops of surface active agents (preferably alkylbenzene sulfonate) are 
added as a dispersant. Furthermore, about 2-20mg of test portions is added, an ultrasonic 
distribution machine performs distributed processing for about 1 - 3 minutes, a test portion is 
supplied in this, and the test sample liquid which adjusted particle concentration to 4,000-8,000 
pieces / ten to 3 cm3 is produced. Thus, the obtained test sample liquid was made into the film 
into the flow cell, the sink and the projection photograph of the flowing particle were taken, 
projected area was measured about the particle piece piece, the diameter of the perfect circle 
which has the same area as it was computed, and this was made into the projected area 
diameter. Furthermore, the particle size distribution of a projected area diameter were calculated 
from this value, and number criteria % of a with a 0.60-micrometer or more particle size [ less 
than 1.00 micrometer ] particle and number mean particle diameter were computed. 
[0054] Although some equipments which can measure the particle size of 1.0 micrometers or 
less conventionally existed, the noise influenced greatly and the field 1.0 micrometers or less had 
a problem in the repeatability of data. The flow type particle image analysis apparatus described 
above has good repeatability also in a particle-size field 1.0 micrometers or less, and since the 
information as a particle image is actually acquired by coincidence, it is excellent in the point 
that the check of particle shape, its condition, etc. can also be performed. 

[0055] In the particle size distribution by the projected area diameter which measured the toner 
particle used in this invention as mentioned above Although 0.60-micrometer or more rate of 
occupying of less than 1 .00 micrometers is adjusted to less than 5.0% on number criteria and it is 
more preferably adjusted to the condition that the toner particle of less than 1.0 micrometers of 
projected area diameters was removed Furthermore, when the number mean particle diameter 
uses the toner of the diameter of a particle which is 4-10 micrometers, a problem solving is 
more fully possible. That is, in the particle size distribution by the projected area diameter of a 
toner particle, when there are more rates that a 0.60-micrometer or more projected area 
diameter [ less than 1 .00 micrometer ] particle occupies, on number criteria than 5.0%, the 
amount of external additives in one toner particle decreases, and the amount of electrifications 
of the toner before an imprint cannot fully be raised, but it produces that a NEGASURIBU ghost 
gets worse. Furthermore, when the number mean particle diameter of the toner used for the 
developer of this invention is less than 4 micrometers, poor cleaning tends to occur, and on the 
other hand, when number mean particle diameter exceeds 10 micrometers, there is an inclination 
which the so-called filming in which a toner adheres to a photo conductor generates. 
[0056] Furthermore, in circularity distribution of a particle 3 micrometers or more, 90% thru/or 
containing 100% on number criteria have a desirable projected area diameter in an a= 0.90 or 
more circularity particle, the toner particle used in this invention is more preferably good 93% 
thru/or to contain 100%, and it is desirable in an a= 0.98 or more circularity particle 0% thru/or to 
contain less than 30% on number criteria. When there are few contents of an a= 0.90 or more 
circularity particle than 90%, there is an inclination for the increase of adhesion force over the 
photo conductor of a toner and imprint nature to get worse. Moreover, when a 0.98 or more 
circularity particle is the toner contained 30% or more, there is a possibility that poor cleaning 
may occur. 

[0057] as the simple approach of expressing the configuration of a particle as the circularity 
used in this invention quantitatively — using — for example, the TOA Medical Electronics make 
— the value (a) acquired from the following formula is defined as circularity using flow type 
particle image analysis apparatus FPIA-1000. Therefore, in the case of a real ball, it is set to a- 
1. Furthermore, circularity distribution of the toner particle in this invention was computed by 
the following formula using the above-mentioned particle image analysis apparatus by the same 
approach as the above mentioned measurement of a projected area diameter. 
[0058] 
[Equation 2] 
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[0059] Next, the component of the negative triboelectric charging toner containing the toner 
particle and non-subtlety fine particles which have the above-mentioned property used with the 
developer of this invention is explained. First, the binding resin which constitutes a toner particle 
is explained. As a class of binding resin, for example Polyethylene, Polly p-KURORU styrene, 
Styrene, such as polyvinyl toluene, and the single polymer of the substitution product, a styrene- 
p-KURORU styrene copolymer, A styrene-vinyltoluene copolymer, a styrene-vinyl naphthalene 
copolymer, A styrene-acrylic ester copolymer, a styrene-methacrylic ester copolymer, A 
styrene-alpha-Krol methyhmethacrylate copolymer, the styrene-acrylonitrile copolymerization 
bigeminum, A styrene-vinyl methyl ether copolymer, a styrene-vinyl ethyl ether copolymer, A 
styrene-vinyl methyl ketone copolymer, a styrene-butadiene copolymer, Styrene system 
copolymers, such as a styrene-isoprene copolymer and a styrene-acrylonitrileHndene 
copolymer; A polyvinyl chloride, Phenol resin, natural denaturation phenol resin, natural resin 
denaturation maleic resin, Acrylic resin, methacrylic resin, Pori acetic-acid vinyl, silicone resin, 
polyester resin, polyurethane, polyamide resin, furan resin, an epoxy resin, xylene resin, a 
polyvinyl butyral, the shining **** resin, cumarone indene resin, petroleum system resin, etc. are 
mentioned. Moreover, the styrene resin over which the bridge was constructed is also desirable 
binding resin. 

[0060] As a comonomer to the styrene monomer of a styrene system copolymer For example, an 
acrylic acid, a methyl acrylate, an ethyl acrylate, butyl acrylate, Acrylic-acid dodecyl, acrylic-acid 
octyl, 2-ethylhexyl acrylate, Acrylic-acid phenyl, a methacrylic acid, a methyl methacrylate, ethyl 
methacrylate, The monocarboxylic acid which has double bonds, such as methacrylic-acid butyl, 
methacrylic-acid octyl, acrylonitrile, a methacrylonitrile, and acrylamide, or its substitution 
product; for example The dicarboxylic acid which has double bonds, such as a maleic acid, 
maleic-acid butyl, maleic-acid methyl, and maleic-acid dimethyl, and its substitution product; for 
example Vinyl ester, such as a vinyl chloride, vinyl acetate, and benzoic-acid vinyl For example, 
vinyl ketones, such as ethylene system olefins [, such as ethylene, a propylene, and a 
butylene, ];, for example, a vinyl methyl ketone, and a vinyl hexyl ketone; for example independent 
in vinyl monomers, such as vinyl ether [, such as vinyl methyl ether, vinyl ethyl ether, and the 
vinyl isobutyl ether, ];, — or it can be combined and used. 

[0061] Moreover, the compound which mainly has the double bond in which two or more 
polymerizations are possible as a cross linking agent used if needed is used. Carboxylate which 
has two double bonds, such as concrete for example, aromatic series divinyl compound [, such 
as a divinylbenzene and divinyl naphthalene, ];, for example, ethylene glycol diacrylate, ethylene 
glycol dimethacrylate, and 1 ,3-butanediol dimethacrylate; compound; which has divinyl compound 
[, such as a divinyl aniline, the divinyl ether, a divinyl sulfide, and a divinyl sulfone, ]; and three or 
more vinyl groups can be used with ** or mixture. 

[0062] Although it can distribute or dissolve and the toner used by this invention can form a 
binder which is listed below into the above-mentioned binding resin, it explains a coloring agent 
suitable as a component of a toner hereafter. As a black coloring agent, what was toned black is 
used using carbon black, the magnetic substance, and the yellow / Magenta / cyanogen coloring 
agent shown below. 

[0063] As a yellow coloring agent, the compound represented by a condensation azo compound, 
an isoindolinone compound, the Anthraquinone compound, an azo metal complex, a methine 
compound, and the allyl compound amide compound is used. Specifically, the C.I. pigment yellow 
12, 13, 14, 15, 17, 62, 74, 83, 93, 94, 95, 97, 109, 110, 111, 120, 127, 128, 129, 147, 168, 174, 176, 
180, and 181 and 191 grades are used suitably. 

[0064] As a Magenta coloring agent, a condensation azo compound, a diketo pyrrolo pyrrole 
compound, Anthraquinone, the Quinacridone compound, a base color lake compound, a naphthol 
compound, a bends imidazolone compound, a thioindigo compound, and a perylene compound are 
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used. The CI. pigment red 2, 3, 5, 6, 7, and 23, 48; 2, 48; 3, 48; 4, 57; 1, 81; 1, and 144, 146, 166, 
169, 177, 184, 185, 202, 206, 220, 221 and 254 are especially specifically desirable. 
[0065] As a cyanogen coloring agent, a copper-phthalocyanine compound and its derivative, the 
Anthraquinone compound, a base color lake compound, etc. can be used. Specifically, the C.I. 
pigment blues 1 , 7, 15, 15:1, 1 5:2, 1 5:3, 1 5:4, 60, and 62 and 66 grades can use suitably especially. 

[0066] these coloring agents are independent — or it can mix and can use in the state of the 
solid solution further. Moreover, when it constitutes a toner, it is used from these coloring 
agents from it, being suitably chosen from the point of a hue angle, saturation, lightness, 
weatherability, OHP transparency, and the dispersibility to the inside of the binding resin to be 
used etc. To the binding resin 100 mass section, the addition of these coloring agents carries out 
1-20 mass section addition, and is used. However, when the magnetic substance is used as a 
black coloring agent, unlike the case of other coloring agents, to the resin 100 mass section, 30- 
200 mass section addition is carried out, and it is used. 

[0067] Although magnetic powder is made to contain in a toner when the toner used for the 
developer of this invention is a magnetic toner, as such magnetic powder, the matter with which 
it is magnetized in [ with the matter ] a magnetic field is used. As the magnetic substance, there 
is a metallic oxide containing elements, such as iron, cobalt, nickel, copper, magnesium, 
manganese, aluminum, and silicon, etc., for example. What uses iron oxides, such as a tri-iron 
tetraoxide and gamma-iron oxide, as a principal component especially is desirable. Moreover, 
from a viewpoint of controlling the electrification nature of a toner, other metallic elements, such 
as a silicon element or an aluminum element, may be contained. The BET specific surface area 
by the nitrogen adsorption process is desirable, and, as for these magnetic particles, it is still 
more desirable 2-3m2/g especially 3-28m2/g, and that Mohs hardness uses the magnetic 
powder of 5-7. 

[0068] As a configuration of the magnetic substance, although there is the shape of eight face 
pieces, six face pieces, a globular shape, a needle, and a scale etc., when what has the few 
anisotropy of eight face pieces, six face pieces, a solid sphere, and an indeterminate form mold 
raises image concentration, as what is used in this invention, it is desirable. Moreover, as mean 
particle diameter of the magnetic substance to be used, 0.05-1.0 micrometers is desirable still 
more desirable, and 0.1-0.6 micrometers and further 0.1-0.4 micrometers are desirable. 
Furthermore, it is desirable the 30 - 200 mass section and to consider as the 40 - 200 mass 
section, and further 50 - the 150 mass sections preferably to the binding resin 100 mass section 
as an amount of magnetic substance in a toner. That is, under in 30 mass sections, in the 
developer which uses magnetic force for toner conveyance, conveyance nature is inadequate, 
unevenness arises in the developer layer on developer support, there is an inclination used as 
image unevenness, and there is an inclination further to be easy to produce the fall of the image 
concentration resulting from the rise of developer TORIBO. On the other hand, when the 200 
mass sections are exceeded, the inclination which a problem produces is in fixable. 
[0069] It has taken to the developer of this invention utterly, and a nonmagnetic toner can also 
be used as a toner. In this case, it can also use as a nonmagnetic one component system 
developer, without mixing with a carrier, also being able to use as a binary system developer or 
mixing with a carrier. 

[0070] Although the negative triboelectric charging toner which has a toner particle and non- 
subtlety fine particles is used in the developer of this invention, it is desirable to use what 
carried out externally adding of the non-subtlety fine particles to the above-mentioned toner 
particle in this case. As non-subtlety fine particles to be used, it is desirable to be chosen from 
non-subtlety fine particles, such as a silica, an alumina, and a titania, or the multiple oxide of 
those because of electrification stability, development nature, a fluidity, and the improvement in 
shelf life. Furthermore, it is more desirable that it is a silica. Few dry type silicas of manufacture 
remnants, such as Na20 and S032-, with few [ and ] silanol groups which are in the interior of a 
front face and silica pulverized coal as a silica, for example although the so-called both of the 
wet silica manufactured from the so-called dry process generated by the vapor-phase oxidation 
of a silicon halogenated compound or an alkoxide or the dry type silica called fumed silica and an 



JP,2000-105488,A [DETAILED DESCRIPTION] 



1 5/34 K— v? 



alkoxide, water glass, etc. are usable are more desirable. Moreover, in a dry type silica, in a 
production process, it is possible to obtain the compound pulverized coal of a silica and other 
metallic oxides by using other metal halogenated compounds with a silicon halogenated 
compound, and they also include an aluminum chloride, a titanium chloride, etc. 
[0071] the specific surface area by the nitrogen adsorption which measured these non-subtlety 
fine particles used by this invention with the BET adsorption method — more than 30m2/g — a 
result with the especially good thing of the range of 50-400m2/g — giving — the toner 100 
mass section — receiving — silica impalpable powder 0.1 - 8 mass sections — it is especially 
preferably good 0.5 - 5 mass section and to use it to the 3.0 mass sections exceeding 1.0 still 
more preferably. According to the BET adsorption method, using specific-surface-area 
measuring device auto SOBU 1 (Yuasa Ionics make), nitrogen gas was made to stick to a sample 
front face, and the specific surface area of non-subtlety fine particles was computed in this 
invention using the BET multipoint method. 

[0072] Moreover, these non-subtlety fine particles used by this invention are possible also for 
being the purposes, such as hydrophobing and electrification nature control, and being 
processing agents, such as a silicone varnish, silicone oil, various denaturation silicone oil, a 
silane coupling agent, a silane coupling agent that has a functional group, other organic silicon 
compounds, and an organic titanium compound, or using together by various processing agents if 
needed, and being processed, and desirable. In order for the shelf life of a toner to be maintained 
by stability, it is desirable to use the non-subtlety fine particles processed by silicone oil at 
least. 

[0073] In the toner used in this invention, an external additive may be added if needed besides 
non-subtlety fine particles, such as the above-mentioned silica pulverized coal. For example, the 
resin particle which commits an electrification adjuvant, an electro-conductivity applying agent, a 
fluid grant agent, a caking inhibitor, the release agent at the time of hot calender roll fixing, 
lubricant, an abrasive material, etc. is mentioned. 

[0074] In this case, as a resin particle to be used, that that mean particle diameter of whose is 
0.05-2.0 micrometers is good better mind, moreover, as a polymerization nature monomer which 
constitutes the resin Styrene, o-methyl styrene, m-methyl styrene, p-methyl styrene, Styrene 
monomers, such as p-methoxy styrene and p-ethyl styrene, Methacrylic acids, such as an 
acrylic acid and a methacrylic acid, a methyl acrylate, An ethyl acrylate, acrylic-acid n~butyl, 
isobutyl acrylate, Acrylic-acid n-propyl, acrylic-acid n-octyl, acrylic-acid dodecyl, 2-ethylhexyl 
acrylate, acrylic-acid stearyl, acrylic-acid 2-KURORU ethyl, Acrylic ester, such as acrylic-acid 
phenyl, a methyl methacrylate, Ethyl methacrylate, methacrylic-acid n-propyl, n-butyl 
methacrylate, Methacrylic-acid isobutyl, n-octyl methacrylate, methacrylic-acid dodecyl, 2- 
ethylhexyl methacrylate, stearyl methacrylate, methacrylic-acid phenyl, Although monomers, 
such as methacrylic ester, such as dimethylaminoethyl methacrylate and diethylaminoethyl 
methacrylate, other acrylonitrile, a methacrylonitrile, and acrylamide, benzoguanamine 
formaldehyde resins, and melamine system resin are mentioned If especially melamine system 
resin is used, since quick and uniform electrification of a toner can be raised more, it is desirable. 
As a polymerization method, although a suspension polymerization, an emulsion polymerization, a 
soap free polymerization, etc. are usable, the particle obtained by the soap free polymerization is 
good more preferably. 

[0075] In this invention, as long as it is required, it may carry out internal [ of the wax ] into a 
toner particle. As a wax used, these oxides, such as polypropylene, polyethylene, a micro 
crystallin wax, carnauba wax, a SAZORU wax, paraffin wax, a higher-alcohol system wax, and 
ester wax, a graft denaturation object, etc. are mentioned. It adds in binding resin beforehand for 
example, at the time of toner manufacture, and these low-molecular-weight waxes may be mixed 
in a toner particle. It is desirable to consider as about one to 20 mass section extent to the 
binding resin 100 mass section as an addition. 

[0076] Moreover, in this invention, the toner particle with which the electric charge control agent 
was blended if needed (internal) may be used. By the electric charge control agent, the optimal 
loading dose control according to a development system is attained, and it becomes possible 
especially by this invention to have stabilized the balance of particle size distribution and a 
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loading dose further. The following matter is mentioned as an electric charge control agent which 
controls a toner to negative charge. For example, an organometallic complex and a chelate 
compound are effective and there is a metal complex of a monoazo metal complex, an 
acetylacetone metal complex, an aromatic series hide ROKISHI carboxylic acid, and an aromatic 
series die carboxylic-acid system. There are other phenol derivatives, such as an aromatic 
series hide ROKISHI carboxylic acid, aromatic series monochrome, polycarboxylic acid and its 
metal salt, an anhydride, ester, and a bisphenol. 

[0077] As for the electric charge control agent mentioned above, using by the shape of a particle 
is desirable. Furthermore, especially the thing for which number mean particle diameter uses an 
electric charge control agent (4 micrometers or less and 3 more micrometers or less) is 
desirable in this case. When carrying out internal [ of these electric charge control agents ] into 
a toner particle, it is desirable 0.1 - 20 mass section and to carry out 0.2-10 mass section 
extent use especially to the binding resin 100 mass section. 

[0078] In order to create the toner which consists of an ingredient which was described above, a 
well-known approach is used conventionally. For example, the binding resin currently generally 
performed, the pigment as a coloring agent, The wax, metal salt, or metal complex added a color 
or the magnetic substance, and if needed, After mixing enough the toner formation ingredient 
which consists of an additive of an electric charge control agent and others etc. with mixers, 
such as a Henschel mixer and a ball mill, melting kneading is carried out using the heat kneading 
machine like a heating roller, a kneader, and an extruder. A coloring agent, metallic compounds, 
etc. are made to distribute or dissolve in the inside in which each was made to dissolve resin, 
after cooling solidification, it grinds, classification and surface treatment are performed if needed, 
a toner particle is obtained, and the method of carrying out addition mixing and manufacturing 
non-subtlety fine particles etc. is used further preferably. 

[0079] In particle size distribution according [ in / as stated previously / this invention ] to a 
projected area diameter Although 0.60-micrometer or more rate of occupying of less than 1.00 
micrometers is more preferably adjusted to the toner adjusted to less than 5.0% on number 
criteria, and the condition that the particle of less than 1.0 micrometers of projected area 
diameters of a toner particle was removed and uses a toner When removing the toner particle of 
less than 1.0 micrometers of projected area diameters, it is desirable to carry out by processing 
which applies the mechanical shock force of explaining below. That is, like equipments, such as 
an approach using machine impact type pulverizers, such as a KURIPU TRON system by 
Kawasaki Heavy Industries, Ltd., and a turbo mill by the turbo industrial company, as a means to 
apply the mechanical shock force and a mechano FUJON system by Hosokawa Micron CORP., 
and the Nara machine factory hybridization system, by the wing which carries out high-speed 
rotation, a toner is pushed according to a centrifugal force inside casing, and, for example, the 
method of applying the mechanical shock force to a toner according to force, such as 
compressive force and frictional force, is mentioned. 

[0080] Concretely, in the particle size distribution by the projected area diameter used by this 
invention, in order to obtain the toner with which 0.60-micrometer or more rate of occupying of 
less than 1.00 micrometers was adjusted to less than 5.0% on number criteria The turbo mill by 
the turbo industrial company which is the machine impact type pulverizer shown in drawing 7 is 
used. For example, under an ambient atmosphere 35 degrees C or more the approach of 
preparing circularity distribution and particle size distribution while rotating a rotor 114 in the 
range whose peripheral speed of a blade 1 1 6 is 60m/second - about 150m/second and 
pulverizing a toner — or It is desirable in addition to it, to perform surface treatment by the 
mechanical shock force, and to use the approach of making a toner particle conglobate etc. 
Moreover, it is desirable especially when applying such mechanical shock force and it carries out, 
after the pulverizing stroke of a toner, or after passing through a classification stroke further, 
and raising a NEGASURIBU ghost. 

[0081] The configuration of a machine impact type pulverizer is explained referring to dr a w ing 7 . 
Four steps are arranged in accordance with the revolving shaft 1 15 with which the rotor 1 14 
rotated to perpendicularly the processing blade 1 16 of four sheets horizontally attached on the 
disk horizontal in the processing room 1 10 with this equipment as shown in the sectional view of 
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drawing 7 is prolonged horizontally, it gets down, the mechanical shock force is given to a toner 
particle with this rotor 1 14, and surface treatment of the particle is performed (the following and 
this are called surface treatment equipment). 

[0082] As the concrete approach of the surface treatment by the equipment shown in above- 
mentioned drawing 7 More movable in the condition of a drive motor 1 04 of having rotated each 
rotor 1 14 with the peripheral speed of 40m/s, having attached the cyclone 120 and the blower 
124 in the outlet side of surface treatment equipment, and having drawn in in 2 the blower 
airflow of 3.0m From the toner feed hopper 1 1 1 of the surface treatment equipment upper part, 
the toner in the toner receipt machine 140 is supplied at the rate of 20kg/h with an autofeeder 
145, and surface treatment of a toner particle is performed. That is, in case it passes through 
the minute opening 1 13 of the rotating processing blade 116 and the wall of the processing room 
110, in response to impulse force, conglobation processing of the toner introduced into the 
processing room 1 10 of surface treatment equipment as mentioned above is carried out. And the 
toner by which conglobation processing was carried out as mentioned above passes along the 
cyclone entry 1 19 from an outlet 100, and are collected by the rotary valve 121. In addition, the 
bug fines of a toner pass along a bag filter 122, and are collected by the rotary valve 123. 
Consequently, while conglobation processing of the toner front face is carried out, it can perform 
preparing circularity distribution in the desired condition easily. 

[0083] The impact type surface treatment equipment which applies hereafter the mechanical 
shock force shown in drawing 5 and drawing 6 is explained. Drawing 5 shows a transverse-plane 
sectional view, and drawing 6 shows a cross-sectional view. If a turntable 162 is rotated with the 
peripheral speed which is extent which a particle does not crack with this equipment with the 
property of the matter which drives a revolving shaft 161 and should be carried out surface 
treatment by the driving means as shown in d rawing 5 and d rawing 6 , the circulation flow which 
returns to the impact room 168 in the core of a turntable 162 according to the rapid air current 
generated with rotation of this turntable involving the circuit 163 which carries out opening will 
be caused. Then, the return and toner particle which surface treatment was performed again in 
response to the fact that a blow operation, and was conglobated is again obtained into the 
impact room 168 involving a circuit 163 by the circulation flow after the turntable 162 in which 
the processed fine particles supplied when the processed fine particles of a constant rate were 
supplied to the impact room 168 from the raw material hopper 164 carry out high-speed rotation 
receiving a momentary blow, rushing into the surrounding collision ring 158 further and receiving 
an impact operation. Under the present circumstances, it is desirable to rotate a turntable 162 
so that the peripheral speed of the blade 1 55 prepared in the turntable 1 62 may become the 
range of 60m/second - 150m/second. The toner by which conglobation processing was carried 
out as mentioned above passes along the cyclone entry 119 from an outlet 100, and are 
collected by the rotary valve 121. In addition, the bug fines of a toner pass along a bag filter 1 22, 
and are collected by the rotary valve 123. Consequently, while conglobation processing of the 
toner front face is carried out by performing the above-mentioned processing, it can perform 
preparing circularity distribution in the desired condition easily. 

[0084] Although it is desirable to carry out classification processing so that it may become 
desired particle size distribution when preparing the toner used by this invention, the point of the 
sequence of classification processing and the surface treatment for making toner particle shape 
which was explained by the above conglobate is sufficient as whichever. In addition, in a 
classification stroke, it is desirable on productive efficiency to use a hyperfractionation classifier. 

[0085] The developer and image formation equipment of this invention explain this hereafter, 
although the developer support and the developer of a configuration as explained above are 
incorporated and constituted. Drawing 1 shows the mimetic diagram of 1 operation gestalt of the 
developer of this invention. In drawing 1 . the electrostatic latent-image supporter 1 holding the 
electrostatic latent image formed of the well-known process, for example, an electrophotography 
photoconductor drum, rotates in the direction of arrow-head B. The one component system 
developer 4 which has the magnetic toner supplied with the hopper 3 as a developer container is 
supported, it rotates in the direction of arrow-head A, and the development development sleeve 
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8 as developer support conveys a developer 4 to the development field D to which the 
development sleeve 8 and the photoconductor drum 1 have countered. As shown in drawing J , 
in order to attract and hold a developer 4 magnetically on the development sleeve 8, in the 
development sleeve 8, the magnet roller 5 inscribed in the magnet is arranged. 
[0086] The development sleeve 8 used with the developer of this invention has the conductive 
resin enveloping layer 7 which the nitrogen-containing heterocyclic compound covered on the 
metal cylinder tubing 6 as a base contained. Into the hopper 3, the stirring aerofoil 10 for stirring 
a developer 4 is formed. 12 in drawing is a gap which shows that the development sleeve 8 and a 
magnet roller 5 are in a non-contact condition. 

[0087] A developer 4 obtains the frictional electrification charge which can develop the 
electrostatic latent image on a photoconductor drum 1 by friction between magnetic toners, and 
friction with the conductive resin enveloping layer 7 on the development sleeve 8. In the example 
of drawing 1 , in order to regulate the thickness of the developer 4 conveyed to the development 
field D, the magnetic regulation blade 2 of ferromagnetic metal as a developer layer-thickness- 
regulation member has hung from the hopper 3 so that it may have gap width of face of about 
50-500 micrometers from the front face of the development sleeve 8 and the development 
sleeve 8 may be attended. Consequently, when the line of magnetic force from the magnetic pole 
N1 of a magnet roller 5 focuses on the magnetic regulation blade 2, the thin layer of a developer 
4 is formed on the development sleeve 8. In this invention, it can replace with this magnetic 
regulation blade 2, and a nonmagnetic blade can also be used. Thus, as for the thickness of the 
thin layer of the developer 4 formed on the development sleeve 8, it is desirable that it is still 
thinner than the least interval between the development sleeves 8 and photoconductor drums 1 
in the development field D. 

[0088] Although it is effective especially to consider, the developer, i.e., the non-contact mold 
developer, of the method which develops an electrostatic latent image by the thin layer of the 
above developers, as for the developer of this invention, it can also be used as the developer 
whose thickness of a developer layer is the thickness more than the least interval between the 
development sleeve 8 and a photoconductor drum 1, i.e., a contact mold developer, in the 
development field D. In order to avoid **** of explanation, the following explanation is given by 
taking for an example a non-contact mold developer which was explained above. In order to 
make the one component system developer 4 which has the magnetic toner supported by the 
above-mentioned development sleeve 8 fly, development bias voltage is impressed to the above- 
mentioned development sleeve 8 by the development bias power supply 9 as a bias means. When 
using direct current voltage as this development bias voltage, it is desirable to impress the 
electrical potential difference of the value between the potential of the image section (field 
where a developer 4 is visualized by adhering) of an electrostatic latent image, and the potential 
of a background to the development sleeve 8. 

[0089] In order to raise the concentration of the developed image or to raise gradation nature, 
alternation bias voltage may be impressed to the development sleeve 8, and the oscillating 
electric field which the sense reverses by turns may be formed in the development field D. In 
this case, it is desirable to impress the alternation bias voltage which superimposed the direct- 
current-voltage component which has the middle value of the above-mentioned potential of the 
development image section and the potential of a background to the development sleeve 8. In 
the case of the so-called normal development which a toner is made to adhere to the high 
potential section of an electrostatic latent image which has the high potential section and the 
low voltage section, and is visualized, the toner charged in the polarity of an electrostatic latent 
image and reversed polarity is used. In the case of the so-called reversal development which a 
toner is made to adhere to the low voltage section of an electrostatic latent image which has the 
high potential section and the low voltage section, and is visualized, the toner charged to the 
polarity of an electrostatic latent image and like-pole nature is used. Here, high potential and low 
voltage are the expressions by the absolute value. In any [ these ] case, a developer 4 is charged 
by friction with the development sleeve 8 at least. 

[0090] The structure illustration in which d ra wing 2 shows other operation gestalten of the 
developer of this invention, and dra wing 3 are the structure illustrations showing the operation 
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gestalt of further others of the developer of this invention. In the developer shown in drawing 2 
and draw ing 3 , as a developer layer-thickness-regulation member which regulates the thickness 
of the developer 4 on the development sleeve 8 The ingredient which has the rubber elasticity 
like polyurethane rubber and silicone rubber, or phosphor bronze, The elastic regulation blade 1 1 
which consists of an elastic plate of the ingredient which has the metal elasticity like stainless 
steel is used. It is the description to carry out the pressure welding of this elastic regulation 
blade 1 1 with the sense of the hand of cut and hard flow of the development sleeve 8 with the 
developer of draw ing 2 , and to carry out the pressure welding of this elastic regulation blade 1 1 
with the sense of the hand of cut and the forward direction of the development sleeve 8 in the 
developer of dr awing 3 . 



[0091] In these developers, since the thin layer of a developer is formed on a development 
sleeve to the development sleeve 8 by carrying out the pressure welding of the developer layer- 
thickness-regulation member elastically through a developer layer, a developer layer still thinner 
than the equipment illustrated to above-mentioned drawing J_ can be formed on the development 
sleeve 8. Other fundamental configurations of the developer of drawing 2 and drawi ng 3 are the 
same as the developer shown in Fig. 1 , and it is shown that the thing of a same sign is the same 
member fundamentally. It cannot be overemphasized that d raw ing 1 "~ drawing 3 illustrate the 
developer of this invention typically to the last, and there are various gestalten about the 
configuration of a developer container (hopper 3), the existence of the stirring aerofoil 10, and 
arrangement of a magnetic pole. Of course, with these equipments, it can also be used for the 
development using the binary system developer containing a toner and a carrier. 
[0092] Next, the image formation equipment of this invention is explained. Although drawing 4 is 
the type section Fig. showing the outline of an example of the image formation equipment of this 
invention, it is image formation equipment which has the rotating type development unit which 
carries two or more developers in body of revolution, is made to move the developer chosen by 
rotating this body of revolution to a development location, and performs development actuation. 
In the image formation equipment of this invention, at least one set of the developer of these 
plurality is characterized by consisting of developers of this invention explained previously, and 
the developer of this invention illustrated by drawing^ to the developer is used in the example of 
drawi ng 4 . The image formation equipment of this invention is explained referring to drawing 4 . 
[0093] While the peripheral face is arranged in contact with the middle imprint object 5 as the 
latent-image formation section, the image formation equipment shown in dra wing 4 First, the 
photoconductor drum 1 as an electrostatic latent-image supporter which can rotate freely in the 
direction of an arrow head, The exposure means like the laser-beam scanner for forming an 
electrostatic-charge latent image on the peripheral face of the electrification roller 17 currently 
arranged near the peripheral face of this photoconductor drum 1, a cleaner 16, and said photo 
conductor drum 1, the image exposure reflective means like a polygon mirror, etc. are provided. 
The photoconductor drum 1 is beforehand charged in homogeneity with the electrification roller 
17. An aligner (un-illustrating) is irradiating a laser beam 22 at this photoconductor drum 1 
according to the picture signal inputted separately, and makes an electrostatic latent image form 
on a photoconductor drum 1. 

[0094] The electrostatic latent image formed on the photoconductor drum 1 as mentioned above 
is developed in the rotating type development unit explained below. With the image formation 
equipment shown in d rawin g 4 , the rotating type development unit which consists of a developer 
which carried the developer of four colors with which the yellow developer 41 contained in the 
housing 40 (it is hereafter called body of revolution) which can rotate freely, and this body of 
revolution 40, the Magenta developer 42, and the cyanogen developer 43 differ from the black 
developer 44, respectively is used. By these developers, the electrostatic-charge latent image 
formed on the peripheral face of said photo conductor drum 1 is visualized, and yellow, a 
Magenta, cyanogen, and the toner image of black are formed. When forming a toner image, body 
of revolution 40 rotates according to the color then needed, and it moves to the position to 
which developers 41-44 counter a photoconductor drum 1 in order by this, and it is constituted 
so that an electrostatic latent image may be developed with the developer of the corresponding 
color. 
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[0095] In the image formation equipment of this invention, that in which this invention which has 
the configuration previously explained to either of these developers carried out the developer is 
**(ed). With the image formation equipment illustrated by drawing 4 , it has the elastic regulation 
blade 1 1 as a developer layer-thickness-regulation member as shown in d_rawi_ng 3 , and reversal 
development of the digital latent image on a photoconductor drum 1 is carried out using four 
sorts of developers which the development sleeve 8 as developer support to which the endocyst 
of the multi-electrode permanent magnet 5 is carried out possesses with the one component 
system developer 4 which has a magnetic toner in a developer. Of course, the configuration of 
each developer which can be used for the image formation equipment of this invention is not 
limited to this, but can also use the developer which applied the non-contact development 
approach which used the nonmagnetic one component system developer, the developer which 
applied the development approach using the binary system developer containing a toner and a 
carrier, and the developer which applied the development approach that developer support 
touched the photoconductor drum. Moreover, these developers may be intermingled. 
[0096] 50 in drawing is a middle imprint object, and the toner image of each color formed on the 
photoconductor drum 1 as mentioned above is imprinted on the middle imprint object 50 (primary 
imprint). Superposition of the toner image of each color is performed in the case of the imprint 
to up to this middle imprint object 50. the case where a full color image is formed — Y (yellow) 
and M (magenta) — 1 rotation (a total of four rotations) of the middle imprint object 50 is carried 
out for every color of C (cyanogen) and BK (black), every [ and ] rotation — one by one — Y 
(yellow) and M (magenta) — it is constituted so that the toner image of C (cyanogen) and BK 
(black) may be imprinted from a photoconductor drum 1 to up to the middle imprint object 50 
(primary imprint). In order to perform this primary imprint, predetermined primary imprint bias is 
impressed to the middle imprint object 50 by the primary imprint bias power supply 29. For this 
reason, the toner image formed on the photoconductor drum 1 is imprinted on the middle imprint 
object 50 in primary imprint nip (primary imprint). 

[0097] The imprint of formation of the electrostatic latent image explained above, development, 
and the toner image to the middle imprint object 50 is performed one by one for every color. 
Thereby, on the middle imprint object 50, the developed toner image of each color piles up and a 
full color toner image is formed. Next, the full color toner image which did in this way and was 
formed on the middle imprint object 50 is imprinted with the imprint belt 60 on the imprinted 
material (recorded material) P with which it has been fed separately (secondary imprint). Next, as 
a result of the recorded material P which the toner image was imprinted and was separated from 
the middle imprint object 50 being conveyed by the heating pressurization roller fixing assembly 
15 as a fixing means and fixing processing of the toner image on a recorded material P being 
made by this fixing assembly 15, a full color image is formed. 

[0098] The measuring method of the physical properties in connection with this invention is 
described below. 

(1) measurement JIS of the center line average of roughness height (Ra) the measuring method 
of the surface roughness of B0601 — being based — the Kosaka Laboratory make — in 
surfboard coder SE-3300, it measured respectively about two three shaft-orientations x hoop 
directions = six points, and the average was taken. 

[0099] (2) The measurement granular sample of the volume resistivity of a particle was paid to 
the aluminum ring of 40mmphi, pressurization molding was carried out by 2500 Ns, and the 
volume-resistivity value was measured using 4 terminal probe by resistivity meter RORESUTA 
AP or Huy Lester IP (both Mitsubishi Petrochemical make). In addition, the measurement 
environment was set to 20-25 degrees C and 50 - 60%RH. 

[0100] (3) On the PET sheet of thickness of 100 micrometers of measurement of the volume 
resistivity of a conductive resin enveloping layer an enveloping layer with a thickness of 7-20 
micrometers — forming — the sample for measurement — producing — this sample — ASTM 
specification (D-991-82) — and It measured using the voltage drop type digital ohmmeter (made 
in the Kawaguchi electrical machinery factory) which prepared the electrode of 4 terminal 
structures for volume-resistivity measurement of the conductive rubber and plastics based on 
the Society of Rubber Industry, Japan standard SRIS (2301-1969). In addition, the measurement 
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environment was made into 20-25 degrees C and 50-60RH%. 

[0101] (4) The true density of the spherical particle used by measurement this invention of the 
true density of a spherical particle was measured using the dry type density meter AKYU pick 
1330 (Shimadzu make). 

[0102] (5) It measured as follows using the coal tar LS-130 mold particle-size-distribution meter 
(coal tar company make) of the particle-size measurement laser diffraction mold particle-size- 
distribution meter of a spherical particle. Pure water is used as a measurement solvent, using a 
drainage system module as a measuring method. First, pure water washes the inside of the 
system of measurement of a particle-size-distribution meter for about 5 minutes, 10-25mg of 
sodium sulfites is added in system of measurement as a defoaming agent, and a background 
function is performed. Next, 3-4 drops of surfactants are added into 10ml of pure water, and 5- 
25mg of test portions is added further. It measures by performing distributed processing for the 
water solution which suspended this sample for about 1 - 3 minutes by the ultrasonic disperser, 
obtaining the sample solution for measurement, and adding a sample solution gradually in the 
system of measurement of said measuring device. In that case, it measures by adjusting the 
sample concentration within system of measurement so that PIDS on the screen of equipment 
may become 45 - 55%, and arithmetic is done from number distribution, and it asks for number 
mean particle diameter. 

[0103] (6) The particle size of the particle-size measurement conductivity particle of a 
conductive particle was measured using the electron microscope. Although a photography scale 
factor is made into 60,000 times, when difficult, after taking a photograph for a low scale factor, 
the expansion print of the photograph is carried out so that it may become 60,000 times. The 
particle size of a primary particle is measured on a photograph. Under the present 
circumstances, a major axis and a minor axis are measured and let the averaged value be 
particle size. This is measured about 100 samples and let it be mean particle diameter with a 
value 50%. 

[01 04] (7) It measured using the multrsizer (coal tar company make) of the measurement 
Coulter counter of toner particle size, and asked for the weight mean diameter of the weight 
criteria taken out from the volume integral cloth. 

[0105] (8) The toner weight M by which carries out suction uptake of the toner supported on the 
measurement development sleeve of the frictional electrification property of a toner with metal 
cylinder tubing and a cylinder filter, and uptake is carried out to the amount Q of charges then 
stored in a capacitor through metal cylinder tubing was measured, and the frictional 
electrification property of a toner was measured by calculating amount Q/M of charges per unit 
weight from these values. 
[0106] 

[Example] Although the example and the example of a comparison of this invention are given and 
this invention is explained more concretely hereafter, this does not limit this invention at all. In 
addition, all number of copies in the following combination is the weight sections. First, the 
manufacture approach of the toner used in the example and the example of a comparison of this 
invention is explained. 
(Example 1 of toner manufacture) 

- A styrene-butyl acrylate-maleic-acid butyl half ester copolymer The 100 sections and the 
magnetic substance (mean particle diameter of 0.24 micrometers) The iron complex of the 100 
sections and a monoazo color (a negative triboelectric charging control agent, mean particle 
diameter of 1.5 micrometers) 2 sections and low molecular weight polyethylene (differential- 
thermal-analysis endoergic peak = 104 degrees C) The 4 section above-mentioned ingredient 
was mixed with the blender, melting kneading was carried out by the 2 shaft extruder heated at 
1 30 degrees C, coarse grinding of the cooled kneading object was carried out with the hammer 
mill, and the obtained coarse-grinding object was pulverized with a grinding means to have an 
air-current classifier and a collision type air-current grinder. Furthermore, it classified with the 
hyperfractionation classifier using the Coanda effect which builds in the compulsive fine- 
particles distribution equipment which used compression air for the fine-particles feed zone for 
the obtained pulverizing object. It supplied by this classification actuation, distributing a 
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pulverizing object compulsorily with 2.0kg/cm2 compression air, it classified strictly, and the rate 
that a 6.2 micrometers of individual number average projected area diameters and 0.60- 
micrometer or more projected area diameter [ less than 1.00 micrometer ] particle occupies 
obtained 3.7% of the whole negative triboelectric charging magnetism toner on number criteria. 
[0107] Furthermore, surface treatment was carried out using the surface treatment equipment of 
a configuration as shown in drawing 7 of a method which rotates a rotor for the magnetic toner 
particle obtained above, and gives the mechanical shock force. Consequently, the toner particle 
which constitutes the obtained toner In the particle size distribution by the projected area 
diameter measured by the flow type particle image analysis apparatus An individual number 
average projected area diameter is 6.4 micrometers, and the rate that a 0.60-micrometer or 
more projected area diameter [ less than 1.00 micrometer] particle occupies is 0.7% of the whole 
on number criteria. Furthermore, the a- 0.90 or more circularity particle was 95.2% on number 
criteria about the toner particle 3 micrometers or more, and the a= 0.98 or more circularity 
particle was 24.0% on number criteria. 1.2% was added to the obtained toner particle, the dry type 
silica which processed the resin particle a shown in Table 2 by silicone oil and 
hexamethyldisilazane 0.1% was mixed with the mixer to it, and the negative triboelectric charging 
magnetism toner (one component system developer) E-1 was obtained to it. 
[0108] (Example 2 of toner manufacture) The negative triboelectric charging magnetism toner E- 
2 was obtained like the example 1 of toner manufacture except not performing surface treatment 
by the mechanical shock force. The toner particle which constitutes this toner E-2 In the 
particle size distribution by the projected area diameter measured by the flow type particle 
image analysis apparatus The rate that an individual number average projected area diameter is 
6.1 micrometers, and a 0.60-micrometer or more projected area diameter [ less than 1.00 
micrometer ] particle occupies on number criteria 3.8% of the whole Furthermore, the a= 0.90 or 
more circularity particle was 95.2% on number criteria about the toner particle 3 micrometers or 
more, and the a= 0.98 or more circularity particle was 24.0% on number criteria. 
[0109] as a <example 1> spherical particle — the spherical phenol resin particle 100 section with 
a number mean particle diameter of 7.8 micrometers — a RAIKAI machine (an automatic mortar 
— ) The coal system bulk mesophase pitch powder 14 section of 2 micrometers or less of 
number mean diameters is covered to homogeneity using made in the Ishikawa works. After 
carrying out heat stabilizing treatment at air Nakashita 280 degree C, it graphitized by calcinating 
at 2,000 degrees C under nitrogen-gas-atmosphere mind, and the spherical conductivity carbon 
particle (spherical particle A-1) with a number pitch diameter of 7.2 micrometers obtained by 
classifying was used further. The physical properties of a spherical particle A~1 were shown in 
Table 1. 

[01 10] As a nitrogen-containing heterocyclic compound, the imidazole compound particle with a 
number pitch diameter of 3 micrometers shown by the following formula B-1 was used. 
[Formula 5] 



- A resol mold phenol resin solution (methanol 50% content) The 200 sections and the 
conductive spherical particle A~1 The 7.5 sections and the nitrogen-containing heterocycle 
ghost B-1 (imidazole compound) Graphite with a mean particle diameter [ the 7.5 sections and 
number mean particle diameter ] of 3.4 micrometers 50 sections and conductive carbon black 5 
sections and isopropyl alcohol Using the sand mill, it is the following, the 280 section above- 
mentioned ingredient was made, it distributed, and the coating liquid for conductive resin 
enveloping layer formation was produced. First, a resol mold phenol resin solution (methanol 50% 
content) is diluted with a part of isopropyl alcohol. Next, graphite with a conductive carbon black 



(B-1) 




[0111] 
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and a number pitch diameter of 3.4 micrometers and the above-mentioned nitrogen-containing 
heterocyclic compound B-1 are added to this, and it is distributed in the sand mill using the 
glass bead with a diameter of 1mm as a media particle. Furthermore, the conductive spherical 
particle AH distributed here in the remaining isopropyl alcohol is added, sand mill distribution is 
advanced further, and the coating liquid for conductive resin enveloping layer formation is 
obtained. 

[01 12] Next, 150 degrees C was continuously formed the coating layer and heated for 30 
minutes at the hot-air-drying furnace the spray method using the coating liquid obtained above 
on cylinder tubing made from aluminum with an outer diameter [ phi ] of 16mm, phenol resin was 
stiffened, and the developer support C-1 which has a conductive resin enveloping layer on a 
front face was produced. The physical properties of the conductive resin enveloping layer of this 
developer support C-1 were shown in Table 2. The durable evaluation test of developer support 
was performed supplying the one component system developer E-1 prepared previously using 
the black toner development equipment of image formation equipment as showed the developer 
support of C-1 to draw ing 4 . And the obtained evaluation result was collectively shown in Table 
3-5. 

[01 13] The developer support C-2 used by this example was produced like the example 1 except 
changing into the 2.5 sections the addition of the nitrogen-containing heterocyclic compound B- 
1 used for the coating liquid for conductive resin enveloping layer formation of the <example 2> 
example 1 from the 7.5 sections. A presentation and physical properties of the conductive resin 
enveloping layer of this developer support C-2 were shown in Table 2. The durable evaluation 
test of developer support was performed having used the developer support of C-2 for the same 
image equipment as an example 1, and supplying an one component system developer like an 
example 1. And the obtained evaluation result was collectively shown in Table 3-5. 
[01 14] The developer support C-3 used by this example was produced like the example 1 except 
changing into the 20 sections the addition of the nitrogen-containing heterocyclic compound B-1 
used for the coating liquid for conductive resin enveloping layer formation of the <example 3> 
example 1 from the 7.5 sections. A presentation and physical properties of the conductive resin 
enveloping layer of this developer support C-3 were shown in Table 2. The developer support of 
C-3 was used for the same image equipment as an example 1, and the durable evaluation test of 
developer support was performed, supplying an one component system developer like an example 
1. And the obtained evaluation result was collectively shown in Table 3-5. 

[0115] as a <example 4> spherical particle — the spherical phenol resin particle 100 section with 
a number mean particle diameter of 5.1 micrometers — a RAIKAI machine (an automatic mortar 
— ) The coal system bulk mesophase pitch powder 14 section of 1.4 micrometers or less of 
number mean diameters is covered to homogeneity using made in the Ishikawa works. After 
carrying out heat stabilizing treatment at air Nakashita 280 degree C, it graphitized by calcinating 
at 2,000 degrees C under nitrogen-gas-atmosphere mind, and the spherical conductivity carbon 
particle (spherical particle A~2) with a number pitch diameter of 3.8 micrometers obtained by 
classifying further was used. The physical properties of a spherical particle A- 2 were shown in 
Table 1. Instead of the spherical particle A-1 used for the coating liquid for conductive resin 
enveloping layer formation of an example 1, the developer support C-4 used by this example was 
produced like the example 1 except adding the 7.5 sections of the above-mentioned spherical 
particles A~2. A presentation and physical properties of the conductive resin enveloping layer of 
this developer support C-4 were shown in Table 2. Furthermore, this developer support C-4 was 
used for the same image equipment as an example 1, and the durable evaluation test of 
developer support was performed, supplying the same one component system developer with 
having used it in the example 1. And the obtained evaluation result was collectively shown in 
Table 3-5. 

[0116] as a <example 5> spherical particle — the spherical phenol resin particle 100 section with 
a number mean particle diameter of 19.5 micrometers — a RAIKAI machine (an automatic mortar 
— ) The coal system bulk mesophase pitch powder 14 section of 1.4 micrometers or less of 
number mean diameters is covered to homogeneity using made in the Ishikawa works. After 
carrying out heat stabilizing treatment at air Nakashita 280 degree C, it graphitized by calcinating 
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at 2,000 degrees C under nitrogen-gas-atmosphere mind, and the spherical conductivity carbon 
particle (spherical particle A-3) with a number pitch diameter of 19.8 micrometers obtained by 
classifying further was used. The physical properties of a spherical particle A~3 were shown in 
Table 1. Instead of the spherical particle A-1 used for the coating liquid for conductive resin 
enveloping layer formation of an example 1 , the developer support C~5 used by this example like 
an example 1 was produced except adding the 7.5 sections for the above-mentioned spherical 
particle A-3. A presentation and physical properties of the conductive resin enveloping layer of 
this developer support C~5 were shown in Table 2. Furthermore, the durable evaluation test of 
developer support was performed, having used this developer support C~5 for the same image 
equipment as an example 1, and supplying an one component system developer like an example 
1. And the obtained evaluation result was collectively shown in Table 3-5. 
[01 17] As a <example 6> spherical particle, the metallic-coating carbon particle (spherical 
particle A-4) with a number pitch diameter of 8.3 micrometers which plated copper and silver 
was used for the particle of A-1 used in the example 1. The physical properties of this spherical 
particle A-4 were shown in Table 1. Instead of the spherical particle A-1 used for the coating 
liquid for conductive resin enveloping layer formation of an example 1, the developer support C-6 
used by this example was produced like the example 1 except adding the 7.5 sections of the 
above-mentioned spherical particles A-4. The physical properties of the conductive resin 
enveloping layer of this developer support C-6 were shown in Table 2. Furthermore, the durable 
evaluation test of developer support was performed, having used this developer support C-6 for 
the same image equipment as an example 1, and supplying an one component system developer 
like an example 1. And the obtained evaluation result was collectively shown in Table 3-5. 
[01 18] After performing kneading, grinding, and a classification and obtaining the conductive resin 
particle of 7.4 micrometers of number mean diameters as a <example 7> spherical particle using 
the following ingredient, the conductive spherical resin particle (spherical particle A~5) obtained 
by performing conglobation processing using high BURITAIZA (product made from the Nara 
machine) was used. The physical properties of A-5 were shown in Table 1. 
- Styrene acrylic resin The 100 sections and conductive carbon black Instead of the spherical 
particle A-1 used for the coating liquid for conductive resin enveloping layer formation of 25 
section examples 1, the developer support C-7 used by this example was produced like the 
example 1 except adding the 7.5 sections of the above-mentioned spherical particles A~5. The 
physical properties of the conductive resin enveloping layer of this developer support C~7 were 
shown in Table 2. Furthermore, the durable evaluation test of developer support was performed, 
having used this developer support of C-7 for the same image equipment as an example 1 , and 
supplying an one component system developer like an example 1. And the obtained evaluation 
result was collectively shown in Table 3-5. 

[01 19] As a <exarnple 8> spherical particle, the spherical PMMA particle A-6 with a number 
mean particle diameter of 7.4 micrometers was used. The physical properties of A-6 were shown 
in Table 1. Instead of the conductive spherical particle A-1 used for the coating liquid for 
conductive resin enveloping layer formation of an example 1, the developer support C-8 used by 
this example like an example 1 was produced except adding the 7.5 sections of spherical 
particles A-6. The physical properties of the conductive resin enveloping layer of this developer 
support C-8 were shown in Table 2. Furthermore, the durable evaluation test of developer 
support was performed, having used this developer support of C-8 for the same image 
equipment as an example 1, and supplying an one component system developer like an example 
1. And the obtained evaluation result was collectively shown in Table 3-5. 
[0120] The imidazole compound particle with a number pitch diameter of 5 micrometers shown 
by the following formula B-2 as a <example 9> nitrogen-containing heterocyclic compound was 
used. 

[Formula 6] 
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Instead of the nitrogen-containing heterocyclic compound B-1 used for the coating liquid for 
conductive resin enveloping layer formation of an example 1, the developer support C-8 used by 
this example like an example 1 was produced except adding above B~2. The physical properties 
of the conductive resin enveloping layer of this developer support C-8 were shown in Table 2. 
Furthermore, the durable evaluation test of developer support was performed, having used this 
developer support C-8 for the same image equipment as an example 1 , and supplying an one 
component system developer like an example 1. And the obtained evaluation result was 
collectively shown in Table 3-5. 

[0121] The imidazole compound particle with a number pitch diameter of 1.5m shown by the 
following formula B-3 as a <example 10> nitrogen-containing heterocyclic compound was used. 
[Formula 7] 
(B-3) 

/—( 

HN 

CllH 23 



The developer support C-9 used by this example like an example 1 was produced except adding 
the above-mentioned B-3 instead of the nitrogen-containing heterocyclic compound B-1 used 
for the coating liquid for conductive resin enveloping layer formation of an example 1. The 
physical properties of the conductive resin enveloping layer of this developer support C-9 were 
shown in Table 2. Furthermore, the durable evaluation test of developer support was performed, 
having used this developer support of C~9 for the same image equipment as an example 1 , and 
supplying an one component system developer like an example 1. And the obtained evaluation 
result was collectively shown in Table 3-5. 

[0122] The imidazole compound particle with a number pitch diameter of 1.5m shown by the 
following formula B~4 as a <example 11> nitrogen-containing heterocyclic compound was used. 
[Formula 8] 

CB - 4) 

/=\ 

C 11 H 23 C n H 2 3 



Instead of the nitrogen-containing heterocyclic compound B-1 used for the coating liquid for 
conductive resin enveloping layer formation of an example 1, the developer support C-10 used 
by this example like an example 1 was produced except adding above B-4. The physical 
properties of the conductive resin enveloping layer of this developer support C-1 0 were shown 
in Table 2. Moreover, in this example, E-2 was used instead of the toner EH. Furthermore, this 
developer support of C-10 was used for the same image equipment as an example 1, and the 
durable evaluation test of developer support was performed like the example 1, supplying the one 
component system developer which has a toner E~2. And the obtained evaluation result was 
collectively shown in Table 3-5. 

[0123] The imidazole compound particle with a number pitch diameter of 3.4 micrometers shown 
by the following formula B-5 as a <example 12> nitrogen-containing heterocyclic compound was 
used. 

[Formula 9] 
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03-5) 




Instead of the nitrogen-containing heterocyclic compound BH used for the coating liquid for 
conductive resin enveloping layer formation of an example 1, the developer support C-1 1 used 
by this example like an example 1 was produced except adding above B~5. The physical 
properties of the conductive resin enveloping layer of this developer support C— 1 1 were shown 
in Table 2. Moreover, in this example, E-2 was used instead of the toner EH. Furthermore, this 
developer support of CH 1 was used for the same image equipment as an example 1 , and the 
durable evaluation test of developer support was performed like the example 1, supplying the one 
component system developer which has a toner E-2. And the obtained evaluation result was 
collectively shown in Table 3-5. 

[0124] As a <example 13> nitrogen-containing heterocyclic compound, the imidazole compound 
particle with a number pitch diameter of 2.1 micrometers shown by the general formula B~6 was 
used. 

[Formula 10] 
03-6) 

H 3 C-T=r-CH 2 OH 




Instead of the nitrogen-containing heterocyclic compound BH used for the coating liquid for 
conductive resin enveloping layer formation of an example 1, the developer support C-1 2 used 
by this example was produced like the example 1 except adding the above B-6. The physical 
properties of the conductive resin enveloping layer of this developer support C-1 2 were shown 
in Table 2. Moreover, in this example, E-2 was used instead of the toner EH. Furthermore, this 
developer support of C-1 2 was used for the same image equipment as an example 1, and the 
durable evaluation test of developer support was performed like the example 1, supplying the one 
component system developer which has a toner E-2. And the obtained evaluation result was 
collectively shown in Table 3-5. 

[0125] The graphite in the coating liquid for the conductive resin enveloping layer formation in 
the <example 14> example 1 was replaced with the thing with a number mean particle diameter 
of 7.6 micrometers, and the developer support C-1 3 used by this example was further produced 
like the example 1 except removing a spherical particle AH. The physical properties of the 
conductive resin enveloping layer of this developer support C-1 3 were shown in Table 2. 
Furthermore, the durable evaluation test of developer support was performed, having used this 
developer support of CH3 for the same image equipment as an example 1, and supplying an one 
component system developer like an example 1. And the obtained evaluation result was 
collectively shown in Table 3-5. 

[0126] Except removing the <example 1 of comparison> spherical particle AH, and the nitrogen- 
containing heterocyclic compound BH, the coating liquid for conductive resin enveloping layer 
formation was obtained like the example 1, and the developer support DH used in this example 
of a comparison was produced. The physical properties of the conductive resin enveloping layer 
of this developer support DH were shown in Table 2. Furthermore, the durable evaluation test of 
developer support was performed, having used this developer support DH for the same image 
equipment as an example 1, and supplying an one component system developer like an example 
1. And the obtained evaluation result was collectively shown in Table 3-5. 
[0127] Instead of adding the nitrogen-containing heterocyclic compound BH used for the 
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coating liquid for conductive resin enveloping layer formation in the <example 2 of comparison) 
example 1, the developer support D-2 used in this example of a comparison was produced like 
the example 1 except adding the quarternary-ammonium-salt particle B-7 with a number pitch 
diameter of 2.2 micrometers which is the nitrogen-containing compound expressed with the 
following type which does not include nitrogen-containing heterocycle. 
[Formula 1 1] 
(B-7) 




The physical properties of the conductive resin enveloping layer of this developer support D-2 
were shown in Table 2. Furthermore, this developer support of D-2 was used for the same image 
equipment as an example 1, and the durable evaluation test of developer support was performed, 
supplying an one component system developer like an example 1. And the obtained evaluation 
result was collectively shown in Table 3-5. 

[0128] Instead of adding the nitrogen-containing heterocyclic compound B~1 used for the 
coating liquid for conductive resin enveloping layer formation in the <example 3 of comparison) 
example 1, the developer support D-3 used in this example of a comparison was produced like 
the example 1 except adding the triphenylmethane color system compound B-8 with a number 
pitch diameter of 1.8 micrometers which is the nitrogen-containing compound which does not 
include nitrogen-containing heterocycle. 
[Formula 12] 
03-8) 



H + 




A presentation and physical properties of the conductive resin enveloping layer of this developer 
support D-3 were shown in Table 2. Furthermore, the durable evaluation test of developer 
support was performed, having used this developer support D-3 for the same image equipment 
as an example 1, and supplying an one component system developer like an example 1. And the 
obtained evaluation result was collectively shown in Table 3-5. 
[0129] 

[Table 1] Table 1: Property of each spherical particle added to conductive resin enveloping layer 
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[0130] 
[Table 2] Table 
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[0131] The durability test was performed [ evaluation / of the developer support of a 
<evaluation> example and the example of a comparison ] under the specific environment about 
the next evaluation criteria. Although the durability test was performed under two environments, 
it made the bottom of low temperature / damp (L/L) environment the environmental condition of 
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RH 15 degrees C / 10%, and examined by specifically **(ing) the bottom of an elevated 
temperature / highly humid (H/H) environment to the environmental condition of RH 32.5 
degrees C / 85%. And the endurance of the image concentration under low- 
humidity/temperature, durable fogging, and a durable ghost's evaluation result were shown in 
Table 3. Moreover, the endurance of the image concentration under high-humidity /temperature, 
the endurance of alphabetic character Sharp nature, durable fogging, and a durable ghost's 
evaluation result were shown in Table 4. In addition, in the bottom of high-humidity/temperature, 
in order to evaluate the endurance of the standup of toner electrification by developer support, 
durability was stopped for five days after fixed number-of-sheets durability (5,000 sheets after), 
the durability of 5,000 more sheets was continued after the pause, and evaluation of the 
endurance of the image concentration which can be set in this case, the endurance of alphabetic 
character Sharp nature, durable fogging, and a durable ghost was performed. Moreover, the 
evaluation result about abrasion resistance and resistance to contamination was shown in Table 
5. 

[0132] <Evaluation approach> (1) image concentration image concentration measured five 
concentration of solid Kurobe at the time of using the reflection density meter RD 918 (made in 
Macbeth), and carrying out solid printing, and made the average image concentration. 
[0133] (2) The reflection factor (D1) of the solid white section of the detail paper which carried 
out fogging concentration image formation was measured, the reflection factor (D2) of the intact 
detail paper of the still more nearly same cut as the detail paper used for image formation was 
measured, five values of being the difference of such measured value (D1-D2) were calculated, 
and the average value was made into fogging concentration. Under the present circumstances, 
the reflection factor was measured by TC-6DS (Tokyo Denshoku make). 

[0134] (3) As the location of the development sleeve which developed the image with which the 

ghost solid white section and solid Kurobe adjoin each other came to the development location 

at the time of rotation next to a development sleeve and developed the halftone image, it 

observed visually the shade difference which appears on a halftone image, and it evaluated by 

the following criteria. 

O : a shade difference is not seen at all. 

O ** : a slight shade difference is seen. 

** : Practical use is possible although a shade difference is seen a little, 
x : a shade difference is seen notably and practical use is impossible. 

[0135] (4) By the approach explained to the abrasion resistance point of a conductive resin coat 
layer, the arithmetic mean granularity (Ra) of the developer support front face in durability order 
was measured, and the value was shown. When there is no fluctuation in this value, it can be 
judged that the abrasion resistance of the conductive resin coat layer currently formed in the 
developer support front face is excellent. 

[0136] (5) The developer support front face after the contamination-resistant durability of an 
enveloping layer was observed by SEM, and the following criteria estimated extent of toner 
contamination. 

O : slight contamination is observed. 
O ** : contamination is observed a little. 
** : Contamination is observed partially, 
x : remarkable contamination is observed. 

[01 37] (6) The alphabetic character on the transfer paper which ****(ed) under the alphabetic 

character Sharp nature high-humidity/temperature environment (32.5-degreeC, 85%) was 

expanded by about 30 times, and it evaluated in accordance with the following valuation bases. 

O A : Rhine can be very sharp and most spilling cannot be found. 

O ** (good) : Rhine is Sharp comparatively at extent which has scattered slightly. 

** (usually): Spilling becomes the sensibility which Rhine carried out vacantly a little mostly. 

x(bad): Don't fulfill the level of**. 

[0138] 

[Table 3] Table 3: Evaluation result (the durable concentration under low-humidity/temperature, 
durable fogging, durable ghost) 
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[0139] 

[Table 4] Table 4-1: Evaluation result (durable concentration under high-humidity/temperature, 
durable fogging) 
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[0140] 

[Table 5] Table 4-2: Evaluation result (the durable ghost under high-humidity /temperature, 
alphabetic character Sharp nature) 
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[0141] 

[Table 6] Table 5: Evaluation result (abrasion resistance, resistance to contamination) 
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[0142] 

[Effect of the Invention] According to this invention, as explained above, the electrification grant 
to homogeneity and a quick toner is more possible than the developer support used 
conventionally, and in order to use the developer support whose endurance of developer support 
moreover improved, the developer and image formation equipment which can offer a good image 
for a long period of time are offered. That is, according to this invention, neither an image 
concentration fall nor aggravation of a sleeve ghost and fogging occurs over a long period of time 
under a different environment, but the Sharp nature of alphabetic character Rhine is good, and 
the developer and image formation equipment with which a high-definition image with high image 
concentration is obtained are offered. Moreover, according to this invention, the particle size in 
which formation of a high-definition image and operation with energy saving are possible is small, 
in spite of using the toner using a low-temperature fixing ingredient, and the toner near in the 
shape of a real ball further more, electrification nature or development nature improves more, 
and the developer and image formation equipment which can obtain a high definition high- 
definition image without an image concentration fall or a ghost's generating are offered. 
Furthermore, the image-formation equipment with which according to this invention two or more 
developers are carried in body of revolution, and the trouble like the shade stripe of a 
concentration fall or a solid image does not occur, but it is stabilized also in durability in the 
image-formation equipment possessing the rotating type development unit which is made to 
move the developer chosen by rotating this body of revolution to a development location, and 
performs development actuation, and a high-definition full color image is obtained is offered. 
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M MM 1 III !t I J iij' 1 1 ^ It(i 
! -£. t"fT 1 , M= M< j \ Ml 

5. r«;mMflM<S;iM'.MM ±13 Lfcffill/j^I'M 

eJiivMJ)i''«x y --7'*ffi^r±*^!ci-4j---Tii/j- < , 

X, 'J-vi m' t-Jt MMfMj r,Mj ' M ^ 

%mmmi b®m •■ « ■ f ; :i - i ?wM«*iS 
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[001 1 ] X> #HI-f-3- 2 0 0 9 8 6 MMMJA, 

I 1 iJ [) \ t j, i Ml 

£Sl»±M£MMfiM* I 1 -7Mi£fM',;M(M[J^3yj 

*sv^-Ct, SiSRoKj ^IM .<0«f*#^^«« 

t miii 1 uMi k ' r i ^1-1 MiKho |M- 

[0 0 12] X, VfWW-2 - 1 7 6 7 6 2#^a(d^$ 

Sittffl i M Mt.^, - -OyjiiMJT. l 1 

20 5:MM=kM hi—<r>ttM<Dlih HJJi?^, IM-ro 

*fc*A't->-v- 7'ttMiM ;n m "wm* ffim 
n?n— i f ^prit," ' -iti *^</j^s?efif) 

t"(c;±, flit - y in ' >J ^ H^li l r 11 v. 
[0013] X, iii-^^fflfWktt^rojjfeJglzotiT, X 
30 iSH* $tlTV^o If, 6-8 2 2 3 5 

v,, 7 y-7 T'^r^-t'^'^TcM' bMMA ; '.)iZM:i 
i(Cj ^ ,,; , ,i IL,', )[!'j i iM V, 

< , ft ffl -f 5 h 7— <7>iij )i o-'m f£ m i fs ± f 1 1 

[0014] 

40 [^J L /i ') l I Mi MMl] w ^ >K=feWw@|ft 
(M .kiE«>«t -) ^cW:t-irfficr,[!!]^^4-^t, 
ft X(«^!M7,jg ¥ 1 ,3^ l^i M — it ttiMA 
Slro-tfb/jML'iM , m'A&ttt, $&LtcMW 

hf 1 ^irl. Tlfl If J"", m ,! - - 

^TW;M$MM W&tScofS |-\ 7, 
'i h ') in - i^|tV -. c I J: ^ j / i _ 

^--/li^u^r pii-j/i , i u ' i 

TISM^CJ riil'Mi-. |H|| ^ktt 
50 &ri:MtMo„ 
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[0015] IN NN/NBlVjN rN'S\ 

7 N^ 1 -'T J- ¥ I |N n h-r-, 11. - jf 
■n-ti'^tk it) ff Sttfilt V ^ ft Ilift'tt £ |p] h £ -tt ffifo 

n n -inI 1 N N FN J 
f§5 r t <nx £ 3 tait^iM "m. 1 1 i 1 . _ I'li 11 i ;, 
CirKfe*. MN J&WtopiKtt. ^mw%«iie«t&- 

I y I *s 1$ 1 c L , - W I a I 1 £ | r I ft; $ it 5 r i ic J; 5 ® 

a* £ ntmit j»sf* f v:fs: !.- ^ mmm>- •) 

nf- JMl*>= I NMN/i i{'i^,| 1 in 

•f, »^ TMMI - J 7-» S J 

j 1 J lili 11 1 1 ('{ I 1 Nj'tiM 7,- ti-fc 

[0016] 

Wia^tM^i^, BP*., 436 (Pi ft, m«#J£iKS 

v ^ 5 ri/r w 1 n is ; ^ ^ ^ 7 fflftf ^ ^--ymmm 

111 ! i'sijm ih^zmnw in- ^lt&n r 
km-sin 1 1 hi— mmmnRif 

tfeSJSr^L, Sic, hi - f> ft/ -p-^t- f N 

«rSfit c i o x £ n ^ r m\ mtztvauwnz* 

*NlN::NN0. 6 0)im5lil. 0 0/nn*]fl» 

SSHroJ* j 1 .' i| il'l * I !' c£M^> 5 0 % 
f (ft-t n h , L M'f It 1 1 J 1 Nil J ' 
S^-hiNNN 'N lll^MB&^L lolSi* 

an pfe 1 ^-i. 'i - t *7N Ntm ,'/ an 

<- 1 Jl h II fA L/ -^-h_ I l_ J J i 

1 ii 11 \V\ I M I 1 -L\ti i 
[001 7 ] 

[ft 91 "Ife r [ f " ] fcl T-4Li rfir^ir I C 

1 iTf-if mtii i- n ^tr^i 1 / « 

I h l c '.'-T 1 i nu -i n^ 

!S ; ^#J^ fl ^^Stlil'HifllHK^^^ fA i jL/riWtx 

I I — ') t ( lIiV 1 f >r 10 

ftf^-^s^tw. j'-2.'»F&$-fr7ta-ftx y -7"^ffl 

v\ SIMHt, I'Jln^ft,:.- jfv ^rnt: tNrJi 
:fii4-^J|S'b4aS $ it fcFr^'/> R^'t^iH^WtS h +- 

i±\ ibj rl'-^o-*-- W![;:,L-5 i:, ^-y u - (/xm^ loMj 

I j in 'I 1 h -t-ffilfe^ta liWKW ZhZZkK 

N— - ^ N ' 5 fT , - J t \ ftuift 

in f; ;lL i'f 1 J 1 "if 'In' 1 l'j lA , IV no 



[0 0 1 S] ^-f, ^^^WJIffiKa&t^t Yyjm.1t 
(11 r L I 11 ' ? 1 I ilHf ^ - 1 1 

tg^X' - r 1 -I 1)11, I 1 ' 1 I II I 

Sr^t^-frSCtJCtoT, h-f WifiHiao^ 

[0019] :^i:ftmt7j^=f _ i — iT 1 1 1 

I [I'lk 1 ij|< ±/J 4 i- L (±_ 0 ml ' I J; 
4it L < l± 0 . 1 ~ 1 5 n mf) iW^ffiWtic HP*,, 
^ e -rt ^ 1 Li J J lii |-i:^f_£ J -O/jmlffiS 

-t I tf^ ?r Mi' -|> II t # il'l 

«e wifti mmwtm < * 9 . m l < 

[ 0 0 2 0] ' f[ ^ flc ^=r^t' ! THI'n I ' 

¥yy—/K t'r/ny, t*t , /!J^ ^ 

fttv'py, r/y'iJ^ f-r^K 
fryoy, ±u-f-/D>, ±vf-/u 

y 7*-7>, t"y * t°7 i>y, 4 > k-/k y-Y 

y -r y =^y y ■>> y y y, +17 y 
++j-y>, y-y^-yy, 7'yy, fa-/K hyrv- 
/u, 7^i77^«tsafa*Sfi*Wl3{k^#i^^ 

# , "/j ffl v > it#fs i i- 7— i <om M.m 

ii7"in <5fz& '<r-- in 
[0 0 2 1] «fWlcfc^xfi, 7 5 y-/~Mt^<J0 
•f TE-JK^ (l) Xtt (2) -c^sns 

SrrSife 5 C i ^T-^ 5 otv t) »± Li/\ 
[0 0 2 2] 
[^ 3 ] 



R 3 R 4 



*,v.£Vttr ij - •/>«;*« #7, R ; /AT>*R,fi, |iT -T-fc 

-3 0«fl«7/^/Ufi^L, R3&tfR,(i, fl- 

[0023] 
lit 4] 



C2) 



Rs k g 



K 7 



NH 2 
NH 2 



[iW, R 3 i&l/Ri, 7, /k^iji-f-, 7 7/w 20 

^SXfiT U L , R. S'C/Rn ii, |m)-T*& 

-j-C 7'A7, 4 - 77 ■ V K. I- 7777- ! -■JO' 

[0 0 2 4] x^L fctftit^t^ 7 77-/7777) 
(i) xr± (2) -e*$n5flHS*r*i-5-<5/y-/i' 

ft^*l±, ffiftS i LTiRS* 3-30 tDT&mTfr* 
^fn?,7_/ ^irtl7^ + 7r 7l!gL/l7 
5^W^Mr-T-feS»T\ Six U 

/-//h tut > Mflb 1 M m ' ^ 7,7 

7 T 7is ' 1 ^ > I 1 (I ' 7 7j>; i'i M7lf/j>J; 

I? .';'<!':• & 3 1 co t # ?t r 7 -5, 

[0025] mm^ii^xkm\-m\i L#5±sa--jis 
s'c ( l) :in (2) 77777ffi77777-7 7 '/■/- 

17^771 J; <, X, E^7;77l-Tt 77 7 M77 7 
«9lTA/jUt I' 1. 1 1 1 1 i r 7 J 1 i^ft«*£ 
LVh'ln ^ :ii ~ 'E&^iLT, 40 
f±\ 77^17 7 7/^/* T^T"-/^ 

• •' -\ i £, 7 U-/UK, iSH7 5 7K, <7 
FS, ^l/^^I, 7!)-/M^->S, 7/r;rt 
-Y/WS, #/l<7<^ A-S, 7/W 1 r/kXfi7 y -/i^f-^- 

B, 7/^^,xi±7y-^x/w-^/H, 

7, 77/2S, 7!)-/i'ttv*/wfc/i' 
*/^^7^ KK, 7M>7; Kffi, 7?/l-77>77 
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fit* 7 tis-et 5„ ■ i ■^■ ! n%m±. 

sc, iins^^LT^Tt) i ^ -.t"i.r"i« T . , ttv 'R 

ft£«rffl^5 rifles 3. 
[0 0 2 6] *HW^*J^T»i> ±SBO 
'or LU !77w7l tA k U7 L> < I 11 J 
% 1 0' Q • c m«T, KS-li, 1 0 3 ~ 1 O"* Q • cm 

ftftJKtttf 1 0 ' Q • c m*iEx.54l#l'»i, 

*ftTtr*l*Ai;:UIV\ 7 7 7, *«MwSftySfB-C 
ft. mnm Yfl - n ' 17 K 77^7 ft-njrn-i 
iSro.tp'fcffSL^ttffliinftiL !■*'-> /ikLCI 

+ ' , - A Hi i _ 

LT,t -f.nrwff^ ([. l l) fr i'l'jj. , 'i1 4 r 2 0 ;/ ml J | 'O t, 
<D~Ch%z t tfttt 1< S 1 0 n mBTrotn^ffli^ 

[0 0 2 7] rco,gtff JTJ LfflS ^ HI i 1 / 7 I 7 
14, 77-4^7 7 -y 77 , 7 7777 7 7, t 

— -v/uy 7 7 <7 N Tir -J- P > 7*7 7 7, f" Y > TV77'7 
7 7^C07J-*>7'~7 7^ ;fflt7?>, mt**. & 

itms, &{\:*})yT>s r?>m*v. mtr>^ 

. Tk :m > r " -'- 7 r > fe SKi :1 7 /u = 7 

a, ffl, =7^?»«, 7*777^ k &im 
ii - r id . ' r m-7" i> ii' t n ' 4, , i 

H'fWt |' i l 7 in lTlI ii 7. c 

ii. *st tula 1 0 0 -7T^7i!i77t 1. -r 1 0 0 mmim 

$M 777;7: 75 7 7 7 j77;' J; 7 1 ^, mz-fttf L 0 0 jB:77?|i 
M^Wf-F 7777177, h7-<?)^ma©ffi 7*7! ^fc- 
[0 0 2 8] it!: 7 fcHHV fll^ 'mi'-} ^ 7!i, ffiffl 

-r^±if'fiftjj 1 '• r J 1 1 1 1 1 t in'i t'tftic ^ 

77 1 " L , 1 l r -r—i "I? II r V*JA H '77llfAI f 
771,1 Jj| ' -1 7i.7l|l _ . 77 i) 1 3 0 - 11 

7* r >7 7^/7- i"- < fWIT 7fi^ v -+771f77 ! :7~5 
7 7 L\,\ 7 77 J: p ^tSfig i 7^177 aftSJfi^ 
f^7^|]jiftli7'7v7f77-i73 7 t/j^T-g:, IMMffi^^ 

7, I 17 1 _ ' v ; 711 I'I hi' 1 7' ( i' l'7^f] Sfrsrt 
7, 7(f 7^7(77^17:113 -ifc4effi|aS4:fit^S-B:5 7 
11 u v i|i7 J 1 - 7 1 117 1 7 " 

17 ,' 7 ( 1 in Ii' 7 ■ 1 1 

7 7 , 7 711 7i^7; r7-,<j£^M--|#iS4- 

57771:- < <7o77^ ; i7b7.7., tit;:, 7777)7-7* 
|J7J /7-id7 5t-/7 ^7111.1^7/74^7^7^ L 
-' 1 1 7 ,'t 7-}ifMJl{k^ t wffl7f|;r-i 17 j. ij , 7777 
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7- 5 it-- 1? i £ , = . ^ir'ffi 1- h m 7 % e ft * it -■. a 

[ 0 0 2 9] *fSF^^fc^-Cftffl1^»^&f > LT 
tt, MftyJWftPO. 3-3 0/ini, 2-2 0 

;.:my f, .777' r . .> s! I | |i|h" '< r ' I 1 ', 

*J - ',1 li L-i H 1 J Ufn '0 I mh/i fr 

j£.l.o^ fcffi«;Wc#iftSi Jfr *ttt* 1«S 

17 17 </-. V t 7. o - - -r - - _ h + - 

7fl 'i'l u ' r fiTT4:±C^</j:5fc»*p-±L<JtCV^ 
77 I'M +» H*r/»« 3 0 « mfrfifcSJMMt+fc/ili*. 

777^ 7(7, Hgatt«K|gg|5ffii»ffl.S^^t < fc!3 

a^SfcWfei'j, h-+--oo7 : ^77M777?j:77i7< 

I 0 0 3 0 ] KK, *55BH-effiffl1-5«Wa7-t L'C 20 
tt , * WjfcfciS , 3 g / c m" £X T\ frtL< it 2 . 
7g/cm'i7T, ±?ff*L<l±0. 9-2. 3g/ 
cm'fltCMtSi iw. fin*,, «tt&-7-©SHif 
77 . <? n 4 L/C 7 , - , i w i HktMU' 
1 f -TMM ) >7 OT J T l , ( i I I 

K lity - • ftffi $ £f J-4 L ir < < 4 5 k , ^S* 1* 

aft-g-ft is fc ±s- liffjan^ < % 5 , h -7 — a 

7:7^7777 L< 777 -77 $tt$7-0jCifc£;iso. 

gg/cmlM^l^Ct, SlSKI'WUlit 30 
7-©#HS#ys*:ft#i & 9 ,1 Weft, 4f 7 L < fcK 

[ 0 0 3 l ] «7!777-)J»- 77:77617^(7, 
^7'f/>ftt2/M^«i:b/j>l . o~l. 5WM<ot,<n%M 
*U^/7, K»r*?*L<tt, fi^77;t7c7i77 1 . o 
-1. 2 -.if! JtHJ;i3irc^^S7-S:feffi1-5rtj}S 
77 D K|J7 ik\KUi">^& Wfi^W-l 5*&/_ 

' [ r„ " ' Mi! fi7 ; v, - j ii)-,- (1 r|i 
II ) - » f" . 7 1 1 u-l-4 t^fls-frft 

7L, I >— H ft-,L £ ] J .-/t^.UlJ-^-ll- - 10 

#f£L< ftt/\ 

[0032] *m\m^t>ti?>m$mk lti±, & 
ii» 'hi ii j ii j j w K~nms%iPr 

' I X. H> 'HRl. 7 L ' f fl'lr »L Si 
i±, I^C ^'+' : t ^-TM' / I' "Ii -7 t 'v;^ 
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k LTtt, zK y 7 7 y h , y 7 7 7 ]) V~ V %<D 
-<■ ! i-J7^- -<is - o-ij-^ hr| ^ 

-T-, ^'y^f-uv, 7°p fui^co#y t^7^ > 

7 ^| 7 ^ " ^ 7 1 IBn J 7xy-iHJ| 
1777 *y 7 1- 7>;7«v.7% ^wmimi; 

ESii17 »ffitJ; 9#bixtl77IM777, «7]l^ 
' ^ -t^ j 1 i7\J7i ,:til&h .fct)»^ffli-Tt)7v\ 
[ 0 0 3 3 ] 5k, *5gWfdJSV>T»± < J-.ffiL7«i7fe 
7 -7T : lir t 1 1 j? - t7*7 ) iS I # 

!4, f?'J7t3\ SiO s> S i T i O) , CeOs, C r 
O, A 1 2 O) , ZnO, MgO<DiU%B{t^, S i,N s 

(nbuzmWa, s i co->im%m\M, Ca so,, Ba 

SO.., C a CO . illr^Lh t », b ~7l , +L 

ns. i <d j; 5 , * v -/ y > m ic «t 5 

[ 0 0 3 4] -77, W«««feSr|6] B 

Wt 5 , wfeV^ll3|t!|7i77-7iF*7tt^4-^^^^W|lWT, 

Sr * y -f V > mtimt Lfcfc O ^j^ffl t 
Sri i u\ r ^ lc ffl ^ 5 * y 7 y > 7/?l k L 




* -7 7" y > 



7'fJ, 7-7>7/;> 



7°y 77S75^;fc-5 D 
. }i, -> 7 > * 7 7 'J 7 7"^)J i L T 

-•7-f>, hy 7-7^777, hy 

h y ^ ^/i/i l7->yy7 7^7 
7^^b y 7 n/W>7 7 711/1' 
, 7P/7/i^7y7P'V'/7 
7V->7>, /oA^f/1-^ 
f-yU7 P/Vy7 7, a -7 n/H=f/lx h ]) 7 a 'k77 
7, (3 -7 P/Hf/l- h 'J 7 P/U777, ^P/P^T^/l/ 
7'7 f-/i^7 p/V->7 7, h y -friv-tf j 7 y /^7</^*7'7 



!7^7y;i 



--y 



7 y u— k 



7ir h7v 



7, 1 , 3 - v t'^-yur 7 7 ^-^v a 7-77, 1 , 
3 - i? y i =.)\>r h 7 7 ^ 7' 7 d 7-7- 7 , S. (>\ 1 » 
-73/7^2-1 2lW(/;7D7-f-7%i{i l /;i-7"L., 
•£l:tZ,mt^* 1 fiS Ct ir i J >^7^r,L i/kf it 

[0 0 3 5] Jil.±« 7 ') 7 LT, L < 7 7" y 7 
7J 7 Mi J'7i vk i • iJ r 1 I' i i m<- 1 C 1 
!iH*LTMf?773^7-7 7 77TlirilNiV7^H J 
-©«:|tfe7<7)^», nXt'L'UL' t u ■ -ij 17 : ii ,'. Ji 
tt, h7— to^Sfj^l'l ,711 1'l'llu' 1 7 6 1 r ' Hi77tt 

[0 0 3 6 ] 5E17, «W7t77Ttt, ±TriOTOfft-7- 
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II \i I" j ' r l Hi/ +i ' ~ (" L 7 ' f , LI 

^ j- 1 tL 7? m 77- - r>5ffli - ^ l/ 
i ' ttce. i k Ln i t) - - > - j - r-r f j- 

ffl-t" oJt 1/ l>' J-M f |i'.Jttj5l:tti 1 0 S 0 , m 
L L X 0 £F£ L < l;i 1 0" ! ~1 o'fi ■ c raWfttt 

7 Mft;LriL:IL t ' u j t Lt I- 10 

t * 7, -F I L 1 I ) 1 1 I .!i ill >ij 

[ 0 0 3 7 ] 47i «7U fi J 7 $ iMftMfclv 

» s l v ^\ £ -r l t> r n f> o jb-isfe l rj& $ ft 5 h <o x 

7;-L>-ry y p f-x>Mi' K*«?/>;;i 

u'tr L I LJUL I 7 ',,LLM||> .4 I 1 j LLI 0 20 

T-tLTSi, 0Hx.fi, 7*/-/M#jl8, i-y?\/y® 
(L f u > - v - -/l -ti t-i g-M K y 7 y 

r--' 'J '?] ' ILTi ;5W PjHS. St, > 

i / - hit ' ul IL,',ff,$r, "fflli, =L/ y 

£<L 

[0 0 3 8 ] «7J -Cteffl -e§5«fc!m-4UV -StLBR 30 
tt^*ftS*StL-CI4, 7*7-/M»J6> 7>"7*u 
>«, 77 *v"f>«, '/t'=Myt^ 

"i 11 l " Jl HILIi Ml;, 

/LA j 77VLM , L7 (L : »J L /-fsli, Lift 

Ll JH |/, LLj 7L-I L7-77 t c 

4 Jl I > b M ' LL ^1 , 40 
iLh L7c © t * 5 (OT, *J8ll^tiV^-Cftffl1-5«tt 
KLi: LTLJLJ£P*U\, 

[0 0 3 9 ] LrSL /c Li7Cf1 tft£7LL,'l <S>1\ LLL 

,'TT ^ - MM-, '}|H /, : 1 j L 't, <r~ i 

mc&^xmi c&ffltrtsTKR/ - (« -i i^u- v-ir 

+ 7)|'J & ; Jt!;/j5 3 g / c m t'U . i , ' l<I' L " 
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[0 0 4 0] ^flr'ic f'ii r iTf?y 1 #^LJ..Wi I4T 

< l 1 * J M r . 'J L L ^ - rti 
u^dulL .LWl' ,, ) )Ci irlcjio-C 7T>frt 
/j^tf^mx •'j"Wi'/M:..t - 47|* 7-7)77 W|(7 
^-i:^LL<W_i I'-ttt^-tt « H 1 *Oj 
tiaoTftfSf^W iil 7 ILf 7 !: 
''"Klir* n f . L l7 j ^m,7^ 77S7I _ 
0*5 t) C, <- Li i t mlt>W< I i ' L ' I'M 
f'Y iALHSL - }7 1 1 > rr L 7, L L "LL7 

i t , |ll p |/i UV.JfrJ" O al t ,| tfcL 
7-^ffiffli-5 7t^f*L.< 1 «}J||tLT»±, WiLtf, 

pmma, t ? y /Hfiiit, *° y y'? v^-^ftffi, >k y ^ 

f" W > f fin , ^ 7° P f W y . 'J 7" 7 

'7'i>\ X!i^H^«itT£^, <<y/>T7-r%V® 

m, 7x/-/m, ^yr? k*»hb> t^y, 7- 7 

«/7WL 7')^>#|, i^^r^MdR. 

(fifi-7) <n^su -HI,* iwr n t [,?;' 7 ( I LT) 
t LTIL ^fiL«L7-^^L^»^LL777tfiil7iL 
— l-iffilit^n-S Jc 7 t-fSLfeiL ^hLTLLT, 
L L-L LLL 7)L SttfL7 l / 8 L T "7 7 1 7, ^ft 

[ 0 0 4 1 ] 7Li7, mwr-mzmx-zmwM 

i ^flLflli" h]t,b L C J Jll'Llh/iL r L 
•|4;Wa-&^-(7/7>m$*S 7 t Li L *«t4f,SeT- 
')LjL 'i/77 LLLM'' i'Jo 1 L L7ol L 

I ML,' 'If - rL tf<|n'i'j-|.^iHi-s 
t J,i [ _ t L „;L* LI Ih L ^ L f'ALj _ -i 

' - Ml (ftL7-3 »ttS-Brfcft, ftiPSftL, 3f£«*a 
LI^'L^L L^ t '> L7\ ' 7i,j i'4ri'!7l n mUtLX 
"/iLI'U 1 I 1 Ij/ i 'V -'j 7 LJ ML ' , ,',177 LI rp.ua 
'^mit.aLT Tkl Hi ' L 7hJ 4- -II - L 
h I i J- i'J 7)/LU '.> L NLyiSMDcf? 
Sr. ^KS/MiL'riTTl-57}clHL7L IP '5 7 M if 
L77:7 ',m i t j. 7 ^ t7L,7'LfTLn\ mf& 

[ 0 0 4 2] C ft ?> C0*^-C# foH 5fet«tJ)l«P 
!7i-f--7 7lLt-LL47'LL - - »h -j. t :+u 

r, i Li 7 1 , I ' y-^'V r 'i i 77 1 1 1 1 7 r* 

7j 7 iL L 7 T , 7,7 L/u- 7 - ,v x 7 j LUPpecl S7j O L 

7h ' iii 1 1 h i mizii) mmmm-f- 
zym^it®, #lj±\ ««wffstj ^Li-775^7 

h ML-7 7l / ^ir.- k lir,,ij iHf ^ r 

7^'inLi 1 1 i mi 7 ' .ii 
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[0043] m?-, mwwmmmcwxn. m& 

riu i 1 'J .JlrjlJ- f Li - ^|«l!^7fbfl 

i ^ n p , , /, , ^ v , - 1 v to* M - 5)j iEil 

f t ll\ Sf. 7 Wfc '/ 777-f F, m—Zlsfik-* 
HrM'Srw^ : . --In-''. J 10 

Tii-'^ , i I ill I vflH ?8 @<o^H4& 

fWMt LTii, Itt'M'Jl LlJ , '' i L xiiO. 2 - 
20a rngg, 4 '0 #S L < 14, 0 . 3 ~ 1 5 ji m© 

[oo/ii] wi, l-.,in«W:«!»S»»fii ucn, 

IS* ffiJIa 1 0 0 fiMISi-M LT, 10-12 om?J|i» 

$EH-Cifs;jDL.fcli3-i-'#li'/;?:* u#**4*.*. BP 

i:a < , xnwfi^itttt? r t it, 20 

-f-- r/-J h - I LSI \ It 1 0 Ifflfeftl 

[0 0 4 5] *||H^ e#Jt^r65t;Mliift(4-^IMt5 
#<lffe}7fJ»l ',, il) L HII 1 11 1 I 'ii 

mmt^ttibmKmx'hs, mm, 

<)-j \ uh ' i,i ,h ; 1 1 in, < 'i 1 r 

11171 nrf'ltbffi, I^^r^t 30 

y«tiig, »*wm, v y 3 - y wjji, * y 4 
zzttf-czz. ztibwpths 7 

t 1 lh I 'f,tE J 1 I ~\7i ■ 1 <r «L (1 t x 

k«mi> #r/5 Kim, 7i/-/i# 

srf* ffl t5-ta«i9iff*L i/ 7 40 
[0 0 4 6] *?SLV]T'{Sffl1-5aMlj]flm!:J:, '>fc< 

' ■' Ml njhi ,U i ftfoehK Vft u LT 

(4. 7fMr7lMMvFlMJl^7J., MflSffHTIl, 
#U 14, 7f>i/77 ^-A-&tf7/W 5 = r> Af^Rfgj 

L II n Q-l M JL >»J L I I blM I )> 

7, -iii-ii Mrm^rffl^rtu^HT-fooT, 
im.i ; -I-! m" l i : h * • u v so 
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£ LT!4, Wi?MWI-T&5S#4;)j|i o oliMBM 
*t l t , mi<na. 5-6 OffSi'fIS, J: t'ffi L. < 

- f .1^ I t -J -h il h f n ^ 

[ 0 0 4 7 ] H 11 |MV.H J ^ iftiLd-t 

tmix ^*f»rir $ * s ajmwi- r- t l t 

il, ^ii'ligl 0 OWmXPilX, kl-tL< !±4 01 
4g|5«T tt)$Kl (I ' 5'nii I M-LpHTfiffl 

1 M 4itl tM7)»- j » Ko SIH till il 
fV^y^rj 4 0r> 1,4-1 . I 1 J T a |l |]J7 

[0 0 4 8] *?S^cO»^L^ig#;-fc-^T, w 

1, iffi 1 ^ t (C7>m ^ 1 5 ik p-i ? - f t y i : 

lis 0 0fC-I-tf|!t*TLT, 4ft L< (4 2-1 

2 0 gftSB, «t 9 4 L < (4 2 — 8 0 I'MlWffilffl^ L 

-Ii ' I - _ ,12 - m .,il. ( n I'll -> -''SI 

ffitt^fi < ft V 1 r T L * -3 & 5 , 
[0 0 4 9 ] X, «^IH1^rA,Kst -ft\:u\mTZi)t- 

t^R ' 0 0 lE.W A- LT47- * L < ii 5 - l 2 0 m 
,1! 4 'J 1 I 10 0 ,1 ,,,,1,7 ullk I 

fj -ii l - (i uk '''iJb^ '^,7 J 1 (PifJ-'V.- i I 

a, 7 i.tmU F^^4mvi—^m^x, mmm-i 

®i ,'ui ' -rt ic4 , g : ^fjiiS 
[0 0 5 0] *?S^t*3^-CH, ±friW.t 5 fcflfrictm 

la/ii^'-i'.^^iTja^ («i-\ ^aj tvt-t) xml 

RaWfflTJW* L<I4 0. 3-3. 5/imW 

Klfflt, .t^f±L<fi0. 5-3. 0 M mOtfflrtt 

«W^M£TL-Cl 71 - L ; |inif '/ ,7 I 1 1 

^J H ,7 % 7 WtWfl|*fl®*ii<ORa*5 

3. 5nny*m*.z%&M^ yi—<ommm^< % 

[0 0 5 1 ] ±SS tfc.t 5 ft«Mtttifg| 

. 'It- 4, 7! k 7 i E _ , irli r m ' [ X ' k] 
£ L < 142 0 „. mH 1-7 L < (4 4 — 2 0 /; m £ 
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fll.: 1.7.0^ (J filffT. i LT, 4, 0 0 0-2 0, 0 

0 o m g /m u&:--tni~ft-biiz> a 

[0 0 j - J I \ Hf] » „!(' i'Ji' f 1 ■ > LlL 
tcmulommh ' \l 11 . II f ii ."i ,' itT^WlMiSft 
fr^SfcftKffll^SmfcflJ (hi—) (CO^TfMt 

-fe7-SO<te«W*^^t^AS :, 6Stt hi— £fflv^ 10 

t if : £ $ A 5 fh ffl * l i 7- h feffi 7>7n ii ^ r , y\m 

fk» 0 . 60/i mHl 1 . 0 0// m*ffiCO«Saa«*!W» 

£ * 3 t'l-B- ^\ P it * <F: ±. * '/> 5 . o % x* fo 5 h 
1- -m & ffl ^ 5 ~ t * «F« fc 1 5 . 1 f ' tt , h i- -«£ 
-fOH+aaSl. 0 M m*tt©*itf hi— 

[0 0 5 3] ^SSffltfcttS hi— S^cDflftlStS&lh' 
fr' Jilll&ffl'S-f'- («) n -AS 77157 

ffgWFP ia-1 ooozm^xmfeitcmfn^ 20 

-(tt$lft=f$&ii(9NtV>&Jc (IO" cm'(!)fi-ft# 
2 omUT) fiSOm 1 LTWE-ttftl 
(» '£ L < ttT^^r/^y-If y 7, iW * >mm Srftffi 
Ax., jft'll, S ! JAA74A 2 - 2 Omgf^AnxT^A^ 
»»-C1& 1 ~3W/m»£'jV. -^A'!AJ!i|AA 
$-&&A U tv\-TmM^4 , 000-8, OOOfi/l 

0" c m s \zm. Ltcmfemmmm.'tz, z<dx 

1 i- txmtzwmmum^y n-x>i<vxm^;: 1 30 

-iiH@i^-o^Tss?«trinij/tt, tut® mm 

:a - ^ft*. |'| W "i f]£*>tM£$Mlf t»0, 6 

0 u mPi, - 1 . 0 0 nAA^OST^ t« 

Lfc. 

[0 0 5 4] 1. 0 /i mW'Kcof^^jJUitt^r 

j 1 J uL i 1 1 J. 1 (1 ±L l J 1.0/! m 

HA JAl l.I Ac' n-A rs i'^ 1 ^ -10 

H\ 1. 0 « m&T0tt&fMr-Ct>ff%tt# J: < , 

4 [.', ' iw- J!f? 7 L Tc/ h# :>pj ^Lf'M>n^ Ac*'., f/ 

[ 0 0 5 5 ] 4=3BWK*S^Tffl^5 hi— frf f±, ±!E 

j|:L VM'MUzFiWm ' 1 ' i* ft fji 
"C, 0. 6 0//mfi..hl. 0 0 /! m^Cj t L ;*SSi|^^ 

FltHSfS 1.0/, m«:0 hi— >47-z^i^l--/c:licfi 
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0 v mVhZ'm.m hi— Srftffl Lfc»£K, FHIMft 
BP*., hi— ^-f^hlffi^tst 
J; 5*WE^*lC*JV^T, HffiaSO . 6 0 /! m«l 1 ■ 

0 0 /t m^SSW^ W A * 5#l^^?fiicS^-C 5 . 0 % 

0 V' t#t ' ^i' -. • i.i . h i— f.A-7 1 1 flfcfctt <.^ ;/5/l :li 

7)5/>^< /rn . KViifj© hi— ' r ^ri3Sv^ -ft^^pjy-,/, 

1 ir # T* $ T . * ?!f x y - 7" =f- 7, h hztk 

Et. ^SfMwSjfS^.MjiffltS hi— (7>#| 

[0 0 5 6 ] Hfc, *»MtS3^Tffl^5 hi—. 

X s R^ffia = 0. 9 0yif'h' j'-iiW" JiL ''* C-9 0% 
7i£ 1 0 0 %'a TT Lt r 1 1MT± L < , J; ''J L 
< 9 3 % J'j^ i o o L T 1 ^ 5 r i- a? J: < , l T J ^ 

Sa = 0, 9 8 ^±d&7-^f@iC^T 0 3 0 % 

*I^"Lt^5:tWiL^„ HJlMa-0. 9 0 

JM hrott-F©^**^ 9 0 % J; 5 fc'>4 (i, h 

i • ^ 'l < M v /n'.f].. . 

imtf hio X, R^iS 0 . 9 8 PXhoMW 3 0 

[0 0 5 7 ] ^IttVtl^Plllill, 

fcfj, 0Htf, *#feffl c L7^ -r-- Ak7h':/t)T^rd 
!• P I A- 1 0 0 0 TfBAJ; >)#btl/c{|H{ 

(a) mM&kfemtZ, fct, «^(7)l^iri-J;a 
= lti& :£!'. hA-fe-f«R®S 

uj. 1 1 - ii \< u^±m-~x, muALtcmm 

[0 0 5 8 ] 

a = L 0 /L —Q) 

[0 0 5 9] ^1', «P)1©fElft^fB:'ettffl3:!t?. '-.fd 
LtcVi 11 5 hi— hi J RV ™ | ' , fi I/ 
ftffi^tt hi— tf-'tW: Wio^-Csj^tSo 7517 h 
i— k+ t1ft/5jci-5 f, 1 , v, ]H] fe^-J' ^x,m ) 5 n ft n 
iwili lti±, y l->\ j(f y - p - 

?D/wfi/y, tf^/u h^^y-^co^Tr-u-ystJ 5 

>- y >4tfi-fi-ft:, x-f vv-rv y /Hi 

^ x -? /u+tfti>f+< , xfy>-;^^ /i-*^ x -? /u£ 
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> - tr=/u * ^/wx— f /i/jt-f ^\ x^u y-tf~/w 
y#jfi£-f*, x^uv-y^c^jyg^ *f wy 

1 iP > 1 N % 'J ' 1 I tt din-fl I 
Jn, *° yffSfeC=-/K ^ya-^fflffl, ^Px^f^ 

ttffi. *'^^>, *r/; l«, 77>W, ^ 

affirm, *^u-y«fffi, *y t'r-^-/f 7-/K t 

[0 0 6 0] i/>?;M^tt«7>f 
y 7/K 7 y- y /vS^^yu, r y- y /u(S7'7/y 

7 ^ y /ugg Kfv'/K 7 ? y jut&*9 ?vk 7 ^ y a# 

- 2-^7/L-~-77/y 7:7" y /Ui7i=/K 

/ms, * 7 * y f-/y a#x-7/k ^ ? 

y- !i A-fSr/7/7 t< ? y" J) A#;ty- 7/1-, 77'Jc^[- 

y/K 7<7^yn=hy^, ry v^r^ k^wj: 5 ft 

tfRii", %'U7>St -^I'^yiT'f/K '/M>S^ 
77, vH'>^>V^/^ < t 3fc-«tt&**ri-5 

£'#7-/1^ 777 7~7l-7777. 37 7-Aoxx7/t- 
m, M7L\t. ^'V>\ /qfl/7 7fU7§ff)i5 

^J7U7< yH ; fiJxJi tf=/M fvv^ h 
7, 7=./w-77/u7 h7^ro c t-) 4 7=/i-7 h ygj ; . 
$Rif, t'-A-y^A-^-r/K t"-/L-3zf-/n--7 
/K t7- /i^f y r/i-4f © =t 5 ft f-/n- 7 

/i4l ; VfOt^/Lifiiiifrc - x J H -tf I +i:7''i 

fflT#3 0 

[0 0 6 1] X, ^i?7j£CTffiffl^i3^SJi LT 
fi, i- i LT 2 flg W L - ' iik p ^ I ifc7 , A 7 1 £ I / 1 L 

7' y, 7 1-/^7 ? i. b ttmmn t?-Mk 

; 0U!t ifuy//y^-/k/7^ y u— h - 
fl/^P3-/l"^^?!lu-K 1- 3-7'^>7 < 
t-/77? '/ y u— H7577 7 7717^77 2 Mfi-t 
0*/^/fi^r/l' ; yt'71-7- y y, yf=;H 
— x/l- , 7 7^/UX77x K, v 7=/uX7/7y^co7 
^Mfc&tt ; fttf 3^Ha±WI^/^&&^r1-5^fc:£ 
ft ; &$tl£ I < iiZl^^TfifflT^ 5 c, 
[0 0 6 2] *iMTffl7btl3 h-f- 1±, ±SELfcife 

7 : t)i7h: ra7^75.i oum^m&^'mm 

LT,i[M1"^r i^T£5//\ KT, H— ©fl&fcWft 
LTI1 S *-*777:/7 B£tt«v\ WTiC^i--fxa F 
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[0 0 6 3] -fin-tfeSIt LT(±, m&7*/ik& 
m, 7 .77 > K'J / >itf>#J, 7^7^ 



>7a 



-1 2 



8 3, 



13, 14, 
9 4, 9 5, 



1 £ 
9 7, 



1 "i 



0 9 



10, 111, 1 2 0, 12 7, 12 8, 12 9, 1 4 
7 , 1 6 8, 1 7 4, 1 7 6, 1 8 0, 1 8 1 , 191 

[0 0 6 4] '-7'> T'.tfeli LT(±, «t%77fL'^ 
'#J, 77 h 7 D V fta -Mtftm, 7777^/7 

t7J KvftfH*), it7?77L— 7{tfr%, t7|-/v 
fk^ft, -OX7 i77nyftg-#j, 7^7y77jbtt 
^, -<y :7tf>7i77^b7o,.. ftfW!-l±. C. 



I . 77t< > h U 



' F 2 , 
77 4 8; 



5, e 

5 7 ; 



7, 2 3, 
8 1 ; 1 



1 



4 4, 146, 166, 16 9, 177, 184, 18 
5 , 2 0 2, 2 0 6, 2 2 0, 2 2 1, 2 5 4 

i L7„ 

[0 0 6 5 ] 'sT>Htm\k. LT!±, |7#p77^7 
/ K^^&7i { 77 ) ^7«^ 77x^7 /yfl7&#7, JS-SiS; 
7t-- -7777^7^j7l-JT#5 3 -a#;^7(7 C. I. 
77V > I- 7/U- 1 , 7 , 15, 15:1, 15:2, 
15:3, 15:4, 60, 62, 66 
fl|.fflT^5 0 

[0066] ztib<»%mix mximftu 

hM^if 777, -n •v-')i'f{n^il7^ N fZiftlft, 7*, 

iwfei7 (>HPi£p)H7 ^nm^'jnt^m^^ 

^7fit7 r '7,7 ^. p-ir;7^K$^T^/-^n5o 
-J i ' nt7, iLiMii n L r1/])7l 0 0 Tfft^l^] 
L"C 1~2 Of itcSlS itfSTJO L T ffl 7 b |l 5 , 71, 

L7(I7f77ffl^fci&&77, te7)iffe7ri|7l»7> 
tSfJII 1 0 o t Vnl ,7<i L :o - 2onVi7 H b 



7t : 7 



[0 0 6 7 ] '71 'i' 1 7 7. 7 'I 1,1 l L 

h 7 - 7 & 5 if f> 771 , h 7 - i-p ! 7 & £ ff -li" L * 
j 7 I 7 i'lt7t :r 77'777j^C 

ii, n/^h, =77K v 77 7^77, 77 
7'y, 7/1-5 -'7 7, (,| ' R 7(/un]c7 7^^KfefM / 7J;f 
7, n |"| ^ 1 t ,-\y\\ (7 1 " 1 

$#if StWrtSAfSLK 7, h-f-oTOttS-^y 
h p — /W" 5 1 7 5 Rjfij^ b (±, ffijffTcjdXttT/w 7 = 
r ,7 7\ Tu r7 7 , I7?777§^«7f77 .7;7t J:^ 0 7;]x 

SL< 2~3mV g , W7 3 ~ 2 8 m 2 / g , M7(±, 
- - {HP ■ i 1 >|i || | , 77 > L Mli 



(12) 



21 



[o o 6 s] mm^mkt lt<4, 8», 6 aft, 

f£ffl1-^«ttfAcDT-^S^i LTI1, 0. 0 5-1. 0 
M m^£f£ L < , m^ttt L < 14 0 . 1 ~ 0 . 6 # m, 
Iti±o. l~o. 4/imi«»iLi^ Hi:, h-f— 4' 

(l l + lt t U L t! I I I -.-L I I 0 

- 2 0 o v, ? n:, 4j f I It 4 0 ~ 2 0 0 ffftS, J5 1 
11 5 0-1 5 0 ISfti > -T 5 H > L V \ HP*,, 3 10 

0 ffftAS*M-?tt )« Jiff! 'lii^Tj Srffl V .5?i«E3ljS 
dfe^Tit, 9 , iftMffl^l" : 7'> 

stays i-t?M*£c. mmbktimw/'b*), m. 

!■-, *MfMiJ It I r -Ikl'H *i* V < rr i T I i 

CI'^iv^^firMj/jvt^o 2 (j (it 4i H | ^ II 

1 r f.nrnvH 1 1 x k 1 1 »t ~> 

[0 0 6 9] kmm&:mi : -&y> 147 , h t- 1 L 

T#«tt. h 7- m ^ 6 - i t x-# S. r if 
& 5 L, gfeV M4, y 7 i ffi£tt1*fc#BH4 20 
[0 0 7 0] t|v%p;1w±1 ftSSfjSTii, hi—n^RVM 
I nfllfc 1-7 i ,JM 7 i ] ;-U7i 

I 1 'II - I ( 1 R'l I" lUf I'r II I. 

TI4, ffiHSrAttt, miiii, '*#tt|ft)±ofc 

" ' L . I T ' , /.'M- x |„ t i I 

t4, •> y * -e*> 5 ^ t J: b ft& u \ -> y * t lt 
mma: r> mznitmm$.#:&, x«t^-^ k> 
«)g ^ n 5 v § Sit > y n (D mmm *i 

-/l J 7 I K;hO - O 7 r 17r' Sfrt 0 

'>/<£^fet->y ^nfjmTt u\ x, ^xtv-y^MiD 

'-• ^ X ! 4 , mm l&lc&VMT, f7'lx74, fi{b7/u~=? 

y > f t-.^tt > v ^ r. t !- J: o r -> y * t mo&M 
lftimS^f»*fao:H,4f?i) o -io 

[0 0 7 1] t 7 ;Sf]-efflV^^itbr/j|ffi«»^!±, B 
' IlU j_I W hi- L'j I i fflif*J^0m / 

gfll, W !C 5 0 - 4 0 0 m V g SOfSlffi © t CO /jS ftiff 
': i , J , i--'^, ki-ion^,;!; I if4 
*0. 1-8 if tttfii , 4f i L < i ± o . 5-5 K'fiS-li , M 

L < fl 1 . 0 SrMx.T 3 . 0 Kftt'fl! i 
ro/j^t.tv\ A^fjlK 1 It "'" ft II mi 
}■"■'■:. BETS^ffio-', it^S^ffl/ilKEt- h v - 
7"! (^«-r^t-^/.xtL©) ^/l)v>-c, I^W-^ffn!:^ 50 
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$ -ItT B E T ^.^fe^ffl J? IH L t„ 

[0072] x, ^(wcfflv>5 zivb<ntemm& 

n, i t M 1,1 i i 1 1 1 i 1 h ti v 
ya-y-7 = x, ~> y 3 -> -A-i /!-, y =r - 

>t-f/K ->7>A;yr/y >^?iij, 'Q-M&Zt-tZ~>7 

: ij ffy>ym, zommu i iLui.-, wk' j > 
<r> >imM x\ s p (± , ffi^ w fttasj x-w-ffl l t 

[0 0 7 3] *•lB/1^C^JV^TfflV^S ht- ICH:, bSL 
it'^ ]^ i,i] .rfnlC^ i - \ 'l''-iL?f 

L L,,I L I ■!',,!] , I li I" I i ffllf ^ I 7 I' h(k 

[0 0 7 4] -©BJdffifflrSJIfJIitte-FtLTtt, =t 
0 . 0 5-2. OjimOi CO/jW 4 L;S t 
X, *©»J|*1»rili-5S^«:#ftfltt LTtt, 

u y^^tt^-, 7 y / y /Hi, ^^^y 

^O^^^y^ftSi, TV V i^ffct 7^y^s$^ 

fvu, 7^ y ^i4n-7f-/L-, 7^ y^'SH' v/f-tv, 

7'7 'J /Ug^n -7'd t"/U, T7 y /KShi -t^^/l^, 7 
? y /Mt Kr 7 ^ y /i-fi 2 -if-y^df v-/u, 7 
^.*r7!J;K 77 u/v^iv, 7 

/UEI^^, ^?7y/Ht^t^, ^^^y/^n-7° 
p tVK ;HSn -T/^/U, y< ^ ^ D ^g-f 7 7 

^/w, *9{rV jV&n-*91-/K / ? ? » Kr f 

77 y/K V/P(t7 3i=./P, ^yy ij/i-iy^f 

? J if/K ^ ^ 7 y /*'yif^7 5 7 if/l-| 
<r>*9 9 y /Htixf^Si, -c oofilito/" '/\)n—Y y 
/u, /^ijp-KJ/K 7^ y /ur $ K^coi^Sf*, 

i-~iO,m M. o ^ - -- ^ ^ : tt 7 J; » i |nj J-^ -t y, - > ^ ; - ^ 

I6#, v-T7y-* •} f*Hffl±r^/,^, in*] 

[0 0 7 5] ttWtS^tli, .^W7fciblf, N7- 

iwk 7 7 y- 7,^rt^$*T m^hz 

Vyfxb LTI4, -J^il7'PtV7 ^iJxfi/y, v 
'T 7 n 7 y 7 7 y > V y V 7 , 7 7 7, if 7* 

— /b7-y7 7, y?7 7 ■' > 7 ::/ 7 ^7^3-71 
!7 ; y 77,, XXT/H7 7 ^ 7-*?i4T>^tl ^COftft^^ ^ 
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ltmm im-sw^^timm m\mt 
[oo7 6] frmtte^xi*. mKfccxmw, 

*MM > iffTgft > 7 7 * -MM!' Ltzt<Dt-F 10 

t, - mmmmm,., -^:ivmi'±imm^m 
#J*flJ_ I r | L r f f i i u i- r 
MM] \ l [ fM j i - i ii t f- ' / 'j, 
71?M^7ir MS/MM M M7 

777MM MfiM7'7 * /PjK y l&£<D&iR$Hto>* 
5. ffii-fi, #£&'W Kp*-y#^#yifc, 5fffft* 
5: 1 1 1 J !>M . _ M m \-'] i7f 
/US, t7X 7 x y -/b|07i / -/VsfeKfcj/j^Jb 

[0 0 7 7] >.» L/i^m^JP3Jl±»i-fttT'ffl^5 7 20 

iWSLv\ 5Eic, 7nWMM fMt'MM a 

a niiV. I- , M7i :-i .r77 1 7>i:7Mi l . MMI}] . '7 7 > 
MMM I 'in" 7MMMIM — I 7 7 1 ' 

rtft-t5#frfi, Mttltl l o o -Ktm-ki Lto. l 

" imm' i*i7 n 2 i or mi MMM7 

[0 0 7 8] ±fd tfc J; j £*Wj^&7o h-?— Srffr* 
7M7±, f^fc0>#ifcWflV>£>;|i8. ffljLtf, -IS 

MMMMT7M mm, %&MkLX<DM&. 

m, ximmx m^&zxmzhz, 30 
*, ^Mti7j~ 777 [?u± (5 lm jiih " m m r 

AM/jM 1M-J1M-MMM -yyj/K^ft-, 

l > ' -n l, I C t M - 

L - r ' I *|i '1 Jl ' ! I > 

'Ml7 L M ' tMM 1 L i7 7fR£M L?MM7iJ 

r Mir ' i"7 -n - ,1 ' *i j rr n u - 
Jt-r 5 * l < ffl ^ b *l 5 . 

[ 0 0 7 9] jfefci^fcj: -3 17, *7§BJM:k7TM F L I 40 
tn :' i (77 7 7 17J* >> (ii 7M 7 T , 0 . 6 0 mtl M . 
0 0 J , j 'I - J X M ~~ ^ j ^, _ 

tM-£&fflt5/j\ Rffi^S 1.0^ m**© N^- 

^^M^^mzi.^x'ntibz.ttmt.Lw bu^, 

MM 1.7 M 0Ufi\ JUMffii 
r_S i 7. D >; ^-MlMLMf 

5/Hfw«l«af»5 !"(.;, i M75*,£, .i-yyj'7 so 
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